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Directly Molded Orthotics 
...In 15 Minutes 

Orthofeet 2000 
System 

REVOLUTION IN ORTHOTICS 
The Orthofeet 2000 system 
enables you to take measure­
ments and build the orthotics in 
one action, without having to take 
impression casts. 

It consists of amolding unit 
and a set of seven pairs of molds 
suitable for most foot sizes. Kits 
are supplied, which include all the 
materials to mold the orthotics. 
Simply mix the two component 
materials (special grade foaming 
Poly-Urethane), pour it into the 
mold and hold the foot on the 
molding unit. The material foams 
and conforms precisely to the 
bottom of the foot Within 3 to 5 
minutes, the final hardened 
orthotic is ready, complete with 
its top cover and posting 
No additional processing is 
normally required 

FINALLY, A TRULY 
FUNCTIONAL ORTHOTIC 
With Orthofeet 2000 the orthotics 
are molded directly to the foot, 
while the foot is being held in the 
neutral position. It automatically 
builds intrinsic posting which 
keeps the foot in this position 
nside the shoe. 

CONSTRUCT ANY ORTHOTIC 
With Orthofeet 2000's big 
selection you can construct any 
type of orthotic: functional, 
biomechanical, as well as 
accommodative. You can treat 
any foot deformity and construct 
ultimate devices for sport activities, 
arthritic, geriatric and diabetic 
patients 

The system also comes 
with a selection of three molding 
materials: Rigid - for ultimate 
control and support, Soft - for 
accommodative orthotics with 
superior cushioning and comfort, 
and Semi-rigid - for patients who 
cannot tolerate firm orthotics. 

With our molding process 
you can precisely incorporate a 
metatarsal pad, a U pad, and 
create a depression for a sensi­
tive metatarsal or heel spur. 

You can also form the orthotics 
to any shape: Full length, or 
trimmed to the sulcus, to the 
metatarsals, or for the Morton 
extension. 

You can make it very thin to fit 
dress shoes or women's high 
heels And with additional layers 
it achieves forefoot accommoda­
tions and extra cushioning. 

ECONOMICAL 
AND PROFITABLE 
With Orthofeet 2000 you are in 
fact, "buying time" You spend 
only 15 minutes for a complete 
pair of orthotics, with no need for 
repeat visits of your patients. 

What's more, the system 
will come equipped with free 
materials, so you can cover your 
initial investment right away. 

So, Orthofeet 2000 not only 
means better orthotics It also 
means more orthotics. Result: 
you can take care of more 
patients more profitably than 
ever before. 

CLINICALLY TESTED 
Hundreds of foot specialists are 
already using the Orthofeet 2000 
system with great success. Their 
results are impressive. They 
make more orthotics than ever 
before, while gaining excellent 
acceptance by their patients. 

For a free demonstrat ion or 
video tape cal l : 1 -800-524-2845 

* Patent Pending 
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POLYACTION™ I KNEE ORTHOSIS 

M o d e l P A . 4 0 0 
F r e e M o t i o n 

A L L o f t h e P O L Y A C T I O N ' " K N E E 
O R T H O S E S h a v e a s l i d e a d j u s t ­
m e n t t o e n s u r e p r o p e r f i t . 

BECKER ORTHOPEDIC 
i s p r o u d t o d i s t r i b u t e t h e 

P O L Y A C T I O N " 
K N E E O R T H O S I S 

m a n u f a c t u r e d b y t h e S c o t t 
O r t h o t i c L a b s T h e o r t h o s i s i s 
p r e f a b r i c a t e d i n f o u r s t o c k 
s i z e s f o r t h e r i g h t a n d l e f t l e g . 
F o u r m o d e l s a r e a v a i l a b l e t o 
a c c o m m o d a t e a l l f l e x i o n a n d 
e x t e n s i o n c o n t r o l n e e d s . 

steel poly-
centric knee joints 

• Modular f lex ion-extens ion 
controls may be easily inter­
changed 

• L i g h t w e i g h t - Vk p o u n d s 
• Unique thigh tr im for great­

er seating comfort 

M o d e l P A . 4 0 3 - A d j u s t a b l e 
F l e x i o n - E x t e n s i o n S t o p s 

T h e n e w S c o t t s t o p a l l o w s a d j u s t ­
a b l e f l e x i o n - e x t e n s i o n c o n t r o l . 

T o o r d e r s p e c i f y m o d e l n u m b e r , s i z e , a n d r i g h t o r l e f t l e g 

DESCRIPTION MODEL NUMBER SIZE CALF CIRCUMFERENCE AT LARGEST POINT THIGH CIRCUMFERENCE 7 PROXIMAL TO KNEE CENTER 
Free motion with full extension stop P A 400 
Free motion with 10" extension stop P A 401 Small 13-13 3/4" 

17-18' Free motion with 20° extension stop P.A. 402 Medium 14-14 3/4" 19-20" 
Free motion with adjustable flexion- P A 403 Large 15-15 3/4" 21-22 
extension stops 

P A 403 
Extra Large 16-16 3/4" 23-24" 

Sports covers P.A. 410 

i Manufactured by Distributed by MUliCI/WWIVII 5300 Wesl 44th Avenue «4>f ORTHOPEDIC APPLIANCE HH ŜXHIISUtTl I De™?-. Colorado 80212 i t \ ^CT" COMPANY ^̂•11 I I I M . M. TOLL FREE <800i 821-5795 *MPv* 
k. WJMMJMi<mmmmUJW& (in Colorado) 1-423-8510 VJ 635 Executive Drive Troy. M.ch.gan 48083 

I w w a o o , «03u TOLL FREE (800) 521-2192 • (313)588-7480 
Telex 810-232-4111 



m CD. Denison 
Two Poster Cervical Collar 
The C D . DENISON TWO POSTER CERVICAL COLLAR was originally designed as a post-
cervical fusion orthosis. 

The basic design features rigid mandibular-occipital pad connectors with safety latches. 
This innovation permits a more positive control of the head and cervical spine than is 
provided with flexible-straD type connectors. 

Time has proven the value of the 
C D . DENISON TWO POSTER 
CERVICAL COLLAR, not only as a post-
operation support, but also in non-surgical 
application, when a more positive 
positioning control is desirable. 

The C D . DENISON TWO POSTER 
CERVICAL COLLAR with thoracic 

extension possesses all the qualities of the 
basic Two Poster. In addition, it provides 
an even greater stabilizing support of the 

cervical and upper thoracic spine. 

CD. Denison Orthopaedic Appliance Corp. 
2 2 0 W . 2 8 t h STREET • B A L T I M O R E , M D 2 1 2 1 1 • ( 3 0 1 ) 2 3 5 - 9 6 4 5 

The C D . Denison Two Poster Cervical Collar is available 
through your local orthotist on request. 
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TWO-POST ORTHOSIS for stabil izing 
cervical and upper thoracic regions. 

Spinal orthoses are our only product . They are only 
available through ethical d ispensing orthotists. Because 
of this we have the motivation and the skill to provide 
you with the highest quality orthoses possible for max­
imum acceptance by your doctors and patients. And we 
back you up with 24-hour delivery of your prescript ion 
orders anywhere in the country. Plus, we have a price 
structure to make our service 
your most profi table way to 
fill prescr ipt ions. Florida Brace 
Corporat ion, P.O. Box 1299, 
Winter Park, Florida 32789. 

Florida 
Brace 
Corporation 



THE ULTIMATE 
COMBINATION 

A G r e a t S o c k NYLON 
WOOL 
COMBINATION 

REQUESTED* 
The 
Hood 
Company inc. 

PRODUCT SPECIFICATIONS 
CUSHIONAIRE II is a thoroughly researched prosthetic sock developed to provide a 
better fit with a much finer f inish Manufactured of a wool blend yarn, the sock has 
exceptional resilience and a longer life Hand l inishing produces a much finer sock 
with a superior top for dependable f i t t ing CUSHIONAIRE II is machine washable and 
can be machine dried (on a gentle cycle) al lowing easy care 

70 Brock St . V i t t o n a , Ontar io , Canada. NOE 1W0 
29 Wel lesley St E . Toron to , Ontar io , Canada, M4Y 1G7 
2225 Kenmore Ave . Tonawanda, New York, U S A 14150 

1 - 8 0 0 - 5 4 7 - 4 0 2 7 



Meetings and Events 
Please notify the National Headquarters immediately concerning all meeting dates. It is 
important to submit meeting notices as early as possible. In the case of Regional Meetings, 
you must check with the National Headquarters prior to confirming date to avoid conflicts 
in scheduling. 

1986 
August 4, Canadian Chapter of ISPO 

Seminar, "State of the Art in Prosthetics 
and Orthotics," World Trade Center, 
Halifax, Nova Scotia, Canada. Contact: 
Guy Martel, Director, Prosthetics-Or­
thotics Department, Chedoke-McMaster 
Hospitals, Chedoke Hospital Division, 
P.O. Box 2000, Station 'A', Hamilton, 
Ontario L8N 3Z5 Canada; tel. (416) 521-
2100, ext. 7572. 

August 5 -7 , Canadian Association of 
Prosthetists and Orthotists Biennial Na­
tional Convention, World Trade Centre, 
Halifax, Nova Scotia, Canada. Contact: 
Nova Scotia Rehabilitation Centre, Or­
thotics/Prosthetics Unit, 1341 Summer 
Street, Halifax, Nova Scotia B3H4H4 
Canada. 

August 11-15 , 1986 UNB Myoelectric Con­
trols Course and Symposium, Frederic-
ton, New Brunswick, Canada. Contact: 
Director, Bio-Engineering Institute, 
University of New Brunswick, Freder-
icton, New Brunswick E3B5A3 Canada; 
tel. (506) 453-4966. 

August 1 8 - 2 1 , UCLA Total Surface Bearing 
Suction Below Knee Prosthetics Course, 
Los Angeles , California. Contact: 
Timothy B. Staats, MA, CP, UCLAPOEP, 
Room 22-46, 1000 Veteran Avenue, Los 
Angeles, California 90024. 

August 2 2 - 2 3 , American Academy of Or­
thotists and Prosthetists Continuing 
Education Conference 4-86, "Pediatric 
Prosthetics," Newington, Connecticut. 
Contact: Academy National Headquar­
ters, (703) 836-7118. 

September 5 - 6 , New York State Chapter of 
the Academy Scientific Seminar, Tarry-
town Hilton, Tarrytown, New York. 
Contact: Martin H. Mandelbaum, CPO; 
(516) 744-1382. 

September 9 - 1 1 , "Avance Medico ' 86 , " a 
Medical Equipment and Materials Ex­
hibition, United States Trade Center, 
Mexico City, Mexico. Contact: United 
States Trade Center, Liverpool 31, 06600 
Mexico City, D.F., Mexico; tel. (905) 
591-0155. 

September 10 -12 , 6th Annual Advanced 
Course in Lower Extremity Prosthetics, 
East Meadow, New York. Contact: 
Daniel Shapiro, M.D., Department of 
Physical Medicine & Rehabilitation, 
Nassau County Medical Center, 2201 
Hempstead Turnpike, East Meadow, 
New York 11554. 

September 10 -12 , Hosmer Electric Sys­
tems Workshop and Seminar, Hosmer 
Dorrance Corporation, 561 Division 
Street, Campbell , California 95008. 
Contact: Catherine Wooten, Hosmer 
Dorrance Corporation, tel. 800-538-7748; 
(408) 379-5151. 

September 12 -13 , Ohio Chapter of the 
Academy/Ohio Orthotic & Prosthetic 
Association Combined Fall Meeting, 
"Light Touch . . . Light Tech," Sheraton 
Columbus, Columbus, Ohio. Hosts— 
Mike Russell, CPO, and Bill DeToro, CO. 
Contact: Ohio Orthotic & Prosthetic Of­
fice, 4355 N. High Street, #208, Colum­
bus, Ohio 43214; tel. (614) 267-1121. 

September 13 -16 , The 39th Annual Con­
ference on Engineering in Medicine and 
Biology, Omni International Hotel, Bal­
timore, Maryland. Contact: The Alliance 
for Engineering in Medicine and Biol­
ogy, Suite 700,1101 Connecticut Avenue, 
NW, Washington, D.C. 20036. 

September 15 -19 , Training Course: Fitting 
Procedures for the Utah Artificial Arm, 
Newington Children's Hospital, New­
ington, Connecticut. Contact: Harold 
Sears, Ph.D., Motion Control, Inc., 95 S. 
Elliott Road #105, Chapel Hill, North 
Carolina 27514; tel. (919) 968-8492. 



October 2 -10 , Medical, Dental, Hospital 
Equipment Trade Mission to England, 
Ireland, and Norway. Participation and 
information kit available from: George 
B. Keen, U.S. Department of Commerce, 
ITARoom 1015, Washington, D.C.; (202) 
377-2010. 

October 5 - 9 , SaudiMedicare 86, Riyadh 
Exhibition Centre, Riyadh, Saudi Ara­
bia. Contact: Peter Rosenvinge, Saudi-
Medicare 86, 11 Manchester Square, 
London W1M 5AB United Kingdom. 

October 11, The Southern California 
Chapter of the Academy Seminar, Dis­
neyland Hotel, Anaheim, California. 
Contact: Sandy Hargrave, (714) 839-
9304. 

October 18 -20 , USA Medical Advances, 
USA Catalog Show, Intersan Medical 
Fair, Milan, Italy. Contact: T.R. Jaeckle, 
Show Promotion Director, Export De­
velopment Office, ConGen MILAN, c/0 
U.S. Embassy, Rome, Italy, Box M, APO 
NY 09 794. 

October 24 -25 , American Academy of 
Orthotists and Prosthetists Continuing 
Education Conference 5-86, "Spina 
Bifida," Cincinnati, Ohio. Contact: 
Academy National Headquarters, (703) 
836-7118. 

October 2 7 - 3 1 , UCLA Internat ional 
Prosthetics Techniques Seminar, Los 
Angeles, California. Contact: Timothy B. 
Staats, MA, CP, UCLA POEP, Room 
22-46 , 1000 Veteran Avenue , Los 
Angeles, California 90024. 

October 28 -29 , USA Medical Advances, 
USA Catalog/Video Show, Vienna, 
Austria. Contact: Kenneth D. Blum, 
Commercial Counselor, US & FCS For­
eign Commercial Service, American 
Embassy, Vienna, Austria, APO NEW 
YORK 09108. 

November 1-15 , Baghdad International 
Fair, Baghdad, Iraq. Featuring U.S. 
Pavilion, now selling exhibit space to 
display, among other goods, equipment 
for rehabilitation and the disabled. 
Contact: Edward K. Kimmel, U.S. De­
partment of Commerce, ITA/Rm. 4038, 
Washington, D.C. 20230; tel. (202) 377-
3640. 

November 3-7, UCLA Course, Prosthetics 
and Orthotics for Physicians and Allied 
Health Professionals, Los Angeles, 
California. Contact: Timothy B. Staats, 
MA, CP, UCLA POEP, Room 22-46,1000 
Veteran Avenue, Los Angeles, California 
90024. 

November 4 - 8 , USA Medical Advances 
Exhibitions in Europe, in conjunction 
with IFAS '86, Zurich, Switzerland. 
Contact: U.S. & Foreign Commercial 
Service, Mr. D. Schaubacher, Commer­
cial Specialist, American Embassy, P .O. 
Box 1065, CH-3001 Bern, Switzerland; 
tel. 41/31/43 73 43, Telex 912 603. 

November 4 - 9 , AOPA Annual National 
Assembly, Marriott's Orlando World 
Center, Orlando, Florida. Contact: 
AOPA National Headquarters, (703) 
836-7116. 

November 10-12, Hosmer Electric Systems 
Workshop and Seminar, Orlando, Flo­
rida. Contact: Catherine Wooten, Hos­
mer Dorrance Corporation, 561 Division 
Street, Campbell, California 95008; tel. 
800-538-7748, (408) 379-5151. 

1987 
January 22-27, American Academy of Or­

thopaedic Surgeons Annual Meeting, 
San Francisco, California. 

February 15-22 , Academy Annual Meeting 
and Scientific Symposium, Hyatt Re­
gency Tampa, Tampa, Florida. Contact: 
Academy National Headquarters, (703) 
836-7118. 

March 9 -12 , UCLA Total Surface Bearing 
Suction Below Knee Prosthetics Course, 
Los Angeles, California. Contact: Ti­
mothy B. Staats, MA, CP, UCLA POEP, 
Room 22-46, 1000 Veteran Avenue, Los 
Angeles, California 90024. 

March 16 -25 , UCLA CAT-CAM/Narrow 
ML Above Knee Prosthetics Course, Los 
Angeles, California. Contact: Timothy 
B. Staats, MA, CP, UCLA POEP, Room 
22-46, 1000 Veteran Avenue, Los An­
geles, California 90024. 

March 30-ApriI 2, UCLA Total Surface 
Bearing Suction Below Knee Prosthetics 
Course, Los Angeles, California. Con-



tact: Timothy B. Staats, MA, CP, UCLA 
POEP, Room 22-46, 1000 Veteran Ave­
nue, Los Angeles, California 90024. 

April 2 - 4 , AOPA Region IV Annual Meet­
ing, Stouffer's River View Plaza, Mobile, 
Alabama. 

April 13 -22 , UCLA CAT-CAM/Narrow ML 
Above Knee Prosthetics Course, Los 
Angeles, California. Contact: Timothy B. 
Staats, MA, CP, UCLA POEP, Room 
22-46, 1000 Veteran Avenue, Los An­
geles, California 90024. 

May 4 - 1 3 , UCLA CAT-CAM/Narrow ML 
Above Knee Prosthetics Course, Los 
Angeles, California. Contact: Timothy B. 
Staats, MA, CP, UCLA POEP, Room 
22-46, 1000 Veteran Avenue, Los An­
geles, California 90024. 

May 27 -30 , UCLA Total Surface Bearing 
Suction Below Knee Posthetics Course, 
Los Angeles, California. Contact: Ti­
mothy B. Staats, MA, CP, UCLA POEP, 
Room 22-46, 1000 Veteran Avenue, Los 
Angeles, California 90024. 

May 2 8 - 3 1 , AOPA Region V Annual 
Meeting, Grand Traverse Hotel, Tra­
verse City, Michigan. 

June 5-7, AOPA Region IX, COPA, and the 
California Chapters of the Academy 
Combined Annual Meeting, Doubletree 
Inn, Monterey, California. 

June 8-17, UCLA CAT-CAM/Narrow ML 
Above Knee Prosthetics Course, Los 
Angeles, California. Contact: Timothy B. 
Staats, MA, CP, UCLA POEP, Room 
22-46, 1000 Veteran Avenue, Los An­
geles, California 90024. 

June 1 0 - 1 3 , AOPA Regions VII, VIII, X, 
and XI Combined Annual Meeting, Dal­
las, Texas. 

July 5 - 1 0 , International Conference on 
Disability Education, Jerusalem, Israel. 
Contact: Israel Rehabilitation Society, 18 
David Elazar Street, Tel Aviv 61901, 
Israel. 

July 12 -16 , International Conference of 
Rehabilitation Journalists, Jerusalem, Is­
rael. Contact: Israel Rehabilitation Soci­
ety, 18 David Elazar Street, Tel Aviv 
61901, Israel. 

September 11-12, Ohio Orthotics and 
Prosthetics Association/Ohio Chapter, 
American Academy of Orthotists and 
Prosthet is ts combined meet ing , 
"Bridging the Profession," Dayton, 
Ohio. Contact: Norma Jean Finissi, 
Executive Director, O.O.P. A. /Ohio 
A.A.O.P., 4355 North High Street, #208, 
Columbus, Ohio 43214; tel. (614) 267-
1121. 

September 21-27, AOPA Annual National 
Assembly, Hyatt Regency Hotel, San 
Francisco, California. Contact: AOPA 
National Headquarters, (703) 836-7116. 

1988 
January 2 5 - 3 1 , Academy Annual Meeting 

and Scientific Symposium, Newport 
Beach Marriott Hotel and Tennis Club, 
Newport Beach, California. Contact: 
Academy National Office, (703) 836-
7118. 

May 1 9 - 2 1 , AOPA Region V Annual 
Meeting, Charleston, West Virginia. 

June 2 - 4 , AOPA Region IX, COPA, and the 
California Chapters of the Academy 
Combined Annual Meeting. 

June 9 - 1 1 , AOPA Regions II and III Com­
bined Annual Meeting. 

September 5 - 9 , 16th World Congress of 
Rehabilitation International, Keio Plaza 
Inter-Continental Hotel, Shinjuku, 
Tokyo, Japan. Contact: Secretary Gen­
eral, 16th World Congress of Rehabilita­
tion International, c/o the Japanese Soci­
ety for Rehabilitation of the Disabled, 
3-13-15, Higashi Ikebukuro, Toshi-
ma-Ku, Tokyo 170, Japan. 

October 25 -30 , AOPA Annual National 
Assembly, Sheraton Washington Hotel, 
Washington, D.C. Contact: AOPA Na­
tional Headquarters, (703) 836-7116. 

1989 
June 1 -3 , AOPA Region IX, COPA, and the 

California Chapters of the Academy 
Combined Annual Meeting. 

October 2 - 8 , AOPA Annual National As­
sembly, MGM Grand Hotel, Reno, 
Nevada. Contact: AOPA National Head­
quarters, (703) 836-7116. 



1990 
January 2 2 - 2 8 , Academy Annual Meeting 

and Scientific Symposium, Hyatt Re­
gency Hotel, Phoenix, Arizona. Contact: 
Academy National Office, (703) 836-
7118. 

June 7 - 9 , AOPA Region IX, COPA, and the 
California Chapters of the Academy 
Combined Annual Meeting. 

September 11 -16 , AOPA Annual National 
Assembly, Sheraton Boston Hotel, Bos­
ton, Massachusetts. Contact: AOPA Na­
tional Headquarters, (703) 836-7116. 



LEATHER 
SPECIALISTS 

A QUALITY PRODUCT 
REQUIRES 

QUALITY MATERIALS 

FREE 
Samples and Information 

t T o l l F r e e : ( 8 0 0 ) 4 2 3 - 2 3 2 9 
C a l i f o r n i a : ( 8 0 0 ) 4 4 1 - 4 6 0 0 

^ HTTP IH 3; 

6 0 1 W . V i n e St . , G l e n d a l e , C A 9 1 2 0 4 

Ad Index and Hotline 
Advertisers are encouraged to submit the 
organization for inclusion in the Ad Index. 

Becker Orthopedic 2 
800-521-2192 

Otto Bock 73 
800-328-4058 

C D . Denison 3 
301-235-6398 

Durr-Fillauer 63 
800-251-6398 

Florida Brace 5 
Mr. Ben Moss 305-644-2650 

Goliger Leather 11 
Customer Service 800-423-2329 

The Hood Company 6 
800-547-4027 

IPOS 66 
United States 800-626-2612 
Canada 800-265-8033 

Knit-Rite, Inc C-3 
800-821-3094 

name of a contact person within their 

Kingsley Mfg. Co 64 
Mr. Jeff Kingsley 800-854-3479 

Model and Instrument 
Development 79 

206-325-0715 
Orthofeet C-2 

800-524-2845 
In New Jersey 201-664-5651 

Nakamura Brace Co 13 
International +81-8548-9-0231 

PEL Supply 69 
Customer Service 800-321-1264 
In Ohio 800-345-5105 

Sandberg Prosthetic Services, Inc. . . 61 
800-443-1827 

In Minnesota 612-332-1880 

Southern Prosthetic Supply Co 78 
Customer Service 800-241-1892 

United States Mfg. Co 15 
818-796-0477 



Reprinted below is the application required by ABC for those wishing accreditation for their educa­
tion programs. Please use this form when applying for credits. 

American Board for Certification in 
Orthotics and Prosthetics 

Application for Continuing Education Activities 
Group A—Accredited Instruction 

Educational Activity: • 

Date(s) of Program: 

Institution and Location: 

Sponsor: . 

Number of credit units applied for: 

Prerequisite 
A. SUBMISSION 60 DAYS PRIOR TO PRESENTATION. (If presenters or subject matter changes within the sixty days notify 

ABC directly.) 

B. Time frames must be presented: example—9:00 to 9:45 (in & out) 

C. Brief description of subject matter; 

D. Along side of, or under the presenters, his or her credentials. 

E. What categories they are applying for Continuing Education Units in: example—Scientific, Business, etc. 

Comments 

For Official Use Only 
Course received late: Yes • Date Received No • 
Course Approved: Yes • Date Received No • 

If Disapproved or Number of Credit Units Reduced, 
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Some Biomechanical Evaluations of 
the ISNY Flexible Above-Knee 
System with Quadrilateral Socket 
Ichiro Kawamura 
Jiro Kawamura, M.D. 

INTRODUCTION 
Biomechanical functions of above knee 

sockets can be divided into two parts. The 
first is to encase or contain the residual 
limb, and the second is to bear the weight 
of the amputee. 

The shape of the residual limb depends 
on muscle activity during each gait phase. 
The conventional hard above knee socket 
cannot alter itself with these changes. If we 
use a flexible socket to encase the changing 
limb, which is held by a hard weight 
bearing frame, the amputee should feel 
more comfortable in this socket (Figure 1), 
also the fit of a suction socket will be more 
complete in it. So it can be assumed that the 
ISNY ( Ice landic-Swedish-New York) 
socket has been developed in this context. 

Over 70 prostheses incorporating the 
ISNY flexible above knee socket have been 
fabricated in our facility. The patients' 
subjective evaluations to the sockets are 
very good. In this study, we have attemp­
ted to evaluate and study biomechanically 
three above knee amputees (Table 1) with 
regards to the socket shape and degrees of 
adduction of the femur. 

METHOD 
Using three linear motion transducers 

(potentiometer), we have measured the 
movement of the socket walls. Three trans­
ducers were attached to the central point of 
the socket walls at right angles to the ante­
rior, lateral, and posterior sides (Figures 2, 
3, and 4). The data gained from the trans­
ducers were recorded by a data-corder, 
transmitted to an A/D converter, processed 
by micro-computer, and drawn on sheet 
paper automatically by the X-Y plotter. 
Using foot switches which are attached to 
the prosthetic and normal shoe soles, we 
recorded the stance-phase of each leg with 
time. The system is shown in Figure 5. 
Measurements were made for a ten meter 
walk, which was repeated five times (Fig­
ure 6). 

Results of our study, which showed 
changes of the socket shapes measured by 
the linear motion transducers, were almost 
the same for the three amputees, so we 
have displayed only the result of subject H 
(Figure 7). 



Figure 1. (left) Components of the 
ISNY Flexible Socket System, in­
cluding completed system, rigid 
frame, flexible socket. 

Figure 2. (below) Cross-sectional 
view showing initial position of 
transducers on anterior, lateral, and 
posterior walls. 

Figure 3. Anterior view of flexible socket on 
patient. 

Figure 4. Lateral view of flexible socket on patient. 



Figure 5. (left) Schematic illus­
trating recording system for socket 
data. 

Table 1. Statistics of the three amputees in the study. 

Figure 6 . A demonstration of the study in progress. 

Figure 7. Graph of data plotting millimeters of motion (Y) vs. time (X). 



RESULTS 
The upper position of Figure 7 shows 

which side is in the stance phase, and the 
lower position shows changes of the socket 
walls—anterior, lateral, and posterior— 
corresponding to the walking cycle. 

The vertical axis shows deviation ex­
pressed in millimeters. The positive direc­
tion shows expansion of socket, and nega­
tive direction shows shrinkage. The hori­
zontal line shows time in seconds; in this 
case, the anterior wall shrinks from the be­
ginning of stance phase and continues to 
the push off phase of stance. This subse­
quently reverses to expansion before 
gradually returning to a neutral position. 
From the middle of swing phase, to near 
the start of stance phase, the lateral and 
posterior walls expand. There is a gradual 
decrease from push off and a return to 
neutral position at the beginning of swing 
phase. 

The mentioned results are illustrated in 
Figure 8; broken lines show the socket of 
the prosthesis in a relaxed state. The solid 
lines indicate the prosthetic socket shapes 
at various points during gait. At heel con­
tact, the socket anterior wall collapses and 
the posterior wall expands. At mid-stance, 
the lateral wall expands, while at push-off 
the anterior wall expands and the previ­
ously expanded posterior wall reduces. At 
toe-off, the socket shape returns to a re­
laxed position. 

These findings explain the change in 
socket shape. At heel contact, the posterior 
residual limb musculature expands; at 
mid-stance, the femur pushes the socket 
wall outward to hold the pelvis in a hori­
zontal position; and at push-off, the ante­
rior musculature expands to swing the leg 
forward, all of which corresponds to our 
expectations. 

The amount of deviation related to the 
movements of the socket walls was not so 
great. In this case, the maximum deviation 
was 1.6mm, but for the other subjects the 
maximums were 5.0mm. 

Femoral Adduction 
The degree of adduction of the femur in 

the flexible socket might be supposed to be 
much smaller, so we inspected this by 
x-ray. We found that there is no difference 
between a flexible socket and a hard socket 
concerning the degree of adduction of the 
femur (Figures 9 and 10). The flexible sock­
ets were, of course, duplicates of the hard 
sockets. 

At this point, it seemed necessary to take 
the whole lateral wall movement, and mea­
sure it more precisely. To do this, we at­
tached four transducers onto the lateral 
wall, from the proximal area to the distal 
(Figure 11). The movement of the lateral 
wall at each point was recorded automati­
cally, by the same measuring system, and 
the result is shown in Figure 12. We as-

Figure 8. (left) Graphic repre­
sentation of the data with 
phase of gait during which it 
is observed." 



Figure 9. (left) Adduction angle of femur in 
subject T. 

Figure 10. (right) Adduction angle of femur 
in subject S. 

sumed that the largest expansion of the 
lateral wall can be seen at the lowest point 
at the stance phase. The level arm of the 
femur will push at this point toward the 
outside direction the strongest. But, as you 
see in Figure 12, the biggest deviation is 
seen in the proximal second point. At heel 
contact, the lateral wall expands rapidly 
and continues expanding until push off, 
where it gets its maximum deviation (in 
this case five millimeters). The socket wall 
then shrinks rapidly until toe off, where it 
returns to a zero level. The expanding of 
the most distal point is not so large as com­
pared with the proximal second point. It 
expands also in the stance phase, but the 

maximum deviation is about three milli­
meters. 

Contrarily, we can see the largest col­
lapse in this distal point during the swing 
phase. The wall collapse starts just after toe 
off and gradually gets larger near the end of 
swing phase. It then returns to zero at heel 
contact of the prosthetic side. 

We can see some shrinkage of the lateral 
wall at the most proximal point, but in this 
case, the pattern of movement is a little 
different compared with the most distal 
point. In the proximal point, the shrinkage 
starts at mid-swing phase, gets largest 
around heel contact of the prosthetic side 
and continues to midstance, where it re-



Figure 11. Lateral view, showing socket with four 
transducers placed along lateral wall. 

Figure 12. Motion of lateral wall during gait. 

turns to zero. From these results, it can be 
concluded that the lateral wall of the ISNY 
flexible socket has sufficient strength to 
hold the femur in the initial adducted po­
sition. In addition, the lateral wall move­
ments of the flexible socket correspond to 
the changes in the residual limb's soft tis­
sue shape. If the socket wall movements 
were caused by the lever arm movement of 
the femur, our result would be completely 
different. 

Socket Wall Thickness 
The socket wall thicknesses seem to be 

unequal for each area. This is caused by the 
manufacturing procedures. We cannot 
overlook this fact when speaking about the 
socket wall movements. We have measured 
the thickness of the flexible socket using a 
micrometer for 29 points. That corresponds 
to four different height levels, each eight 
points from medial, anterior, lateral, and 
posterior. We used three positive models 
and we made three sockets for each model. 
The material used is four millimeter poly­
ethylene, which is vacuum-formed by a 
standard method. The results of these nine 
sockets were not much different, and a case 
is demonstrated in Figure 13. The numbers 



Figure 13. Socket wall thickness at various points. 

show measuring points: Number 1 medial, 
Number 3 anterior, Number 5 lateral and 
Number 7 posterior, and the even numbers 
are midpoints in between. The maximum 
thickness is seen in the most distal point at 
the posterior side. The minimum is seen 
also in the most distal point, but at the 
lateral side. The measurements are 2.5 mil­
limeters maximum and 1.2 millimeters 
minimum, or approximately a ratio of two 
to one. 

Generally, the anterior and lateral walls 
are thinner than the posterior and the me­
dial walls. We found that the socket move­
ment of the lateral wall was largest at the 
second most proximal point, and the 
thickness of this point is almost similar to 
the lower points. Therefore, we can say 
that socket movement of the lateral wall is 
not a function of the thickness of the socket 
wall, but rather a function of the change in 
shape of the soft tissues of the residual 
limb. Although the lateral wall is thinnest, 
its strength is sufficient to hold the femur 
in the original adducted position. 

SUMMARY AND 
CONCLUSION 

The ISNY flexible above knee system 
with a quadrilateral socket has been eval­
uated biomechanically using linear motion 

transducers and x-ray. We found that the 
socket shape changed strictly in response 
to the muscle activity predominant in each 
phase of gait. The adduction degree of the 
femur in the flexible socket compared with 
a hard socket was almost the same. 
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Burnout in Orthotics and Prosthetics 
Joseph Wanchik, C.O., O.T.R. 

INTRODUCTION 
A review of the literature on the 

phenomena of burnout indicates it is one 
of the major concerns of the 1980's. This 
syndrome is especially prevalent in profes­
sions categorized as caregivers. We, in or­
thotics and prosthetics, are closely identi­
fied with this category and are probably 
more vulnerable to succumb to burnout 
than the population at large. As caregivers, 
we have the responsibility to deliver qual­
ity orthotic and prosthetic service to our 
patients. This can only be accomplished if 
we maintain our own emotional and phy­
sical well-being. A careful look into our 
work environments will find individuals, 
perhaps ourselves, who are struggling to 
maintain this state of wellness. We are cog­
nizant of the many pressures exerted on 
our profession today, which are more com­
plex than they were a matter of years ago. It 
is necessary that we update our coping 
mechanisms to deal with this new stress, or 
surely we will face the possibility of burn­
ing out and losing the dedication most of 
us have to our profession. 

DESCRIPTION 
Herbert Freudenberger, a clinical psy­

chologist, coined the term burnout in 1972, 
and has written two books and authored 
several articles concerning this subject. He 
indicates that burnout is wearing out, ex­
haustion, or failure resulting from exces­
sive demands made on energy, strength, or 

resources. It can be defined as a reaction to 
job-related stress that varies in nature with 
the intensity and duration of the stress it­
self. It may manifest itself with workers 
becoming emotionally detached from their 
job and may ultimately lead them to leave 
their jobs altogether. Burnout may develop 
within a worker via a process so gradual 
that he/she is unaware it is happening and 
may even refuse to believe anything is 
wrong. 

Individuals with symptoms of burnout 
will display feelings of excessive or con­
stant physical, emotional, intellectual, and 
spiritual exhaustion. Their lowered resis­
tance to physical illness may lead to 
hypertension, ulcers, sleeplessness, head­
aches, gastrointestinal upset, frequent 
colds or flu, or musculoskeletal aches and 
pains. New evidence is mounting that vul­
nerability to infectious disease and even 
cancer may be affected by how people react 
to stress. Researchers are finding that high 
levels of stress frequently precede illness. 

Emotional depletion can lead to depres­
sion or anger, excessive drinking, smok­
ing, or drug abuse, and the loss of ability to 
enjoy friends, family, or leisure time. In­
tellectual functioning can be hampered by 
an inability to prioritize tasks, the blocking 
out of new information, going by the book, 
and avoidance of responsibility. 1 Social 
and interpersonal functions become im­
paired, which can lead to a collapse of per­
sonal relationships with colleagues at work 
and elsewhere. This, in turn, becomes a 
major stressor and increases vulnerability 



to stress. 2 An attempt to avoid co-workers 
or pass stress onto them increases stress for 
everyone, including the individual burn­
ing out. 2 We have all experienced how dif­
ficult it is to enjoy work where there has 
been a breakdown in communication with 
fellow employees or supervisors. 

Persons suffering from some stage of 
burnout become less efficient at work and 
accomplish less even though greater effort 
may be exerted. They tend to become in­
creasingly inflexible and show behavior 
that confirms their increased dissatisfac­
tion and pessimism about their job. They 
may voice concern about their ability to 
continue working in their present position 
for a prolonged period of time. 

A professional experiencing burnout 
lacks sympathy and respect for his patients 
and may develop a cynical and dehuman­
ized perception of them. He may label pa­
tients, refer to them in a derogatory man­
ner, or tend to distance himself from any 
emotional involvement with them. Other 
symptoms include a feeling of unhappi-
ness with oneself or a tendency to leave a 
series of jobs in a short period of time in the 
absence of evidence that one is moving 
vertically in one's career. 3 

Burnout is a very complex phenomena 
and the unrelieved problems that lead to it 
can be caused by a combination of stresses, 
including those experienced at work. Fam­
ily problems, faulty ways of relieving 
stress, and environmental demands over 
which we have little control are a few of 
these. Environmental demands could in­
clude such events as inflation, rises in taxes 
and energy costs, loss of a job or moving to 
a new job, city, or neighborhood, or 
natural disasters such as fire, flood, earth­
quakes, or tornados. Our family lives can 
bring us great amounts of comfort but can 
also bring the most intense forms of stress. 
The death of a spouse or close relative, a 
severe illness, marriage, pregnancy, and 
gaining a new family member can all pro­
duce a great deal of stress. 

Often, stressful events occur in our lives 
over which we have no control, and one 
must cope with this series of events with­
out choice. There are, however, occasions 
when the number of stressful events can be 

controlled. Therefore, it is wise to space 
them to prevent overload at any given 
time. Stress does not simply result from a 
particular negative event; rather it results 
from a complex interaction between events 
and a variety of psychological factors, such 
as a person's expectations and experience, 
and the presence or absence of a network of 
caring friends. 4 

Each individual has some inherent abil­
ity to cope with stress, but what may be 
stressful for one person may merely pre­
sent a challenge to another. We need to 
realize that stress is not necessarily bad. 
Some stress is positive and necessary to 
energize us to do our activities of daily 
living. There are some people who suffer 
from stress underload, which can just as 
easily lead to depression and boredom. 

People in helping professions, such as 
orthotics and prosthetics, tend to suffer 
from stress overload. It saddens us deeply 
when we hear a fellow professional has 
broken down emotionally or physically, or 
has even taken his own life. If we looked 
closer into the situation, we would possi­
bly find the person subjected himself to 
prolonged periods of unrelieved stress and 
never bothered to develop coping skills 
that would lead to a more balanced life. 
Everyone around him may have noticed 
that negative changes in his life, but were 
powerless to do anything about it. There 
are persons who find it very difficult to 
admit they Cannot handle a situation, in­
vest more energy into the problem, and 
merely intensify the stress. 

PREVENTION 
The first steps in preventing burnout are 

to recognize its existence, be aware of per­
sonal feelings, and remain open to input 
received from co-workers, supervisors, 
friends, and family. These individuals are 
often the ones who first recognize the 
burnout symptoms and may be able to help 
in providing a support system. Many times 
a relative or friend will mention that we are 
looking tired or worn out, or that there is a 
need to slow down or take better care of 
ourselves. 



Most authors agree that burnout usually 
occurs in stages. Jerry Edelwich and Archie 
Brodsky note four stages: Stage one (en­
thusiasm) is characterized by high hopes, 
high energy, and unrealistic expections. 
Stage two (stagnation) occurs when the job 
ceases to be a central force in an indivudal's 
life. Stage three (frustration) occurs when 
the individual questions his/her work ef­
fectiveness and the value of the job itself. 
Stage four (apathy) becomes the natural 
defense mechanism against frustration 
when workers find themselves in an un­
satisfying job they cannot change or leave. 

Robert L. Veninga in his book, The Work 
Stress Connection, describes the states as 
the honeymoon, fuel shortage, chronic 
symptoms, crisis, and hitting the wall. 8 

Burnout from an industry's or organiza­
tion's point-of-view can be very costly. 
Absenteeism, depression, low morale, and 
impaired decision-making can effect the 
quality and quantity of work produced. 
Constant turnover of staff due to burnout 
can greatly impact on a facility's ability to 
provide professional services in an unin­
terrupted and timely fashion. 

Another concern for an employer is that 
in many states, physically and emotionally 
burned out individuals or their surviving 
family members can sue stress-inducing 
employers. 5 The basic legal argument is 
that the place of employment did not pro­
vide a safe and healthy workplace, and as a 
result, the employee was hurt and deserves 
compensation. Other states claim that both 
the damage and the cause can be strictly 
emotional. Authors on this subject esti­
mate that at any given time, five to 15 per­
cent of employees are at some end stage of 
the burnout process and two to three times 
as many are somewhat in the process of 
burning out and are therefore at risk. 6 

Others have proposed the controversial 
idea that entire organizations may burn 
out as they make adjustments in their pro­
cedures and practices to accommodate the 
needs of increasing numbers of burned out 
employees. 7 

Orthotics/prosthetics laboratories are 
particularly vulnerable, since at no time in 
history have they been subjected to the 
type of stresses experienced today. There is 

the demand to keep up with the explosion 
of medical and technical knowledge to in­
sure quality and up-to-date treatment, 
while at the same time deal with insurance 
companies, unions, employers, and gov­
ernment agencies who are unwilling to pay 
the full charge for patient services. This, 
compiled with increased competition from 
all areas and shortage of trained profes­
sional staff, leads to a great deal of stress. 

There are several actions we can take to 
minimize burnout in our own profession. 
First, we must present realistic job expec­
tations to our student orthotists/prosthetists and those just entering the field in 
order to help them understand the nature 
of the stresses involved in our profession. 
Perhaps a few lectures on this topic noting 
mature ways of coping with stress would 
help to cushion the shock of reality when 
these individuals eventually encounter 
particularly difficult job situations. 

In the long run, it is the responsibility of 
each individual to recognize the signs of 
burnout and develop a strategy for dealing 
with his/her unique situation. Occasion­
ally, being unable to cope does not mean 
we are failures; it simply means we are 
human. We spend so much of our day car­
ing for others, why not reserve a little time 
for caring for each other, especially fellow 
professionals and staff who are in need of 
our support. An atmosphere of genuine 
caring and support for each other in our 
workplace would do much to reduce stress. 

Why is it that many individuals in our 
profession seem fulfilled, pleased with 
their accomplishments, and continue to 
maintain positive relationships with their 
patients and fellow professionals for many 
years, while others feel the need to leave 
the profession after a short period of in­
volvement? The answer, of course, is very 
complex; however, studies have shown 
that those individuals who successfully 
cope with occupational stress have three 
important characteristics. 8 First, they are 
problem-solvers. They have a "we can 
solve this" type of mentality. Rather than 
endless hours of complaining, they con­
vince themselves that a problem can be 
managed. They use logic, analytical 
thought, and data based decision-making 



along with imagery, positive visualiza­
tions, and creative brainstorming to solve 
complex issues. They believe that tough 
times never last, but tough people do. They 
believe it is impossible to fail totally if you 
dare try to do something worthwhile. The 
very fact that they take positive action to 
resolve an issue markedly lowers the stress 
of the situation. Second, they keep their 
work expectations in line with reality. They 
determine what is reasonable to ac­
complish in a day's work, make sure major 
objectives are met, but also set aside time 
for interruptions and unexpected crises. 
Persons who have their daily work life 
governed by interruptions seem to have a 
high level of job dissatisfaction. Third, 
those who cope successfully are able to re­
solve conflict situations. They are able to 
discern which of the conflicts at work are 
worth their involvement. Persons in late 
stages of burnout seem to be involved in all 
kinds of conflict situations and have argu­
ments with their boss, their colleagues, 
and even their patients. 

A person who is successful in dealing 
with burnout seeks to reduce stress in all 
areas of his life. He becomes more con­
scious of how his body feels and reacts to 
stress. He listens to what his body tells him 
in terms of needing more rest, relaxation, 
or increased physical activity. He no longer 
blames everyone else for the stress he feels. 
He looks into himself to see whether his 
perceptions of a situation are helping to 
create the stress. He is realistic about his 
goals in life and does not force himself to 
try to reach the impossible. He is conscious 
of the need to change gears from work to 
rewarding and pleasant physical activities, 
hobbies, sports, family, or friend relation­
ships. He is willing to discuss his problems 
with a friend, relative, minister, priest, or 
counselor to help release pent-up emo­
tions. 

We all have a choice of taking a negative 
or positive view of stressful events in our 
life. Those who are prone to burnout tend 
to take a negative view and tell themselves 
such things as "I've had it," "I give up," 
"What's the use of trying, it won't work," 
etc. With this attitude one becomes cyni­
cal, apathetic, uncaring, and unproduc­

tive. On the other hand, one can use the 
positive approach and say to himself, "I'm 
not going to give up—to give up will only 
hurt myself and other people," "I've han­
dled challenges in the past and I can and 
will be able to handle this," "I'll work con­
structively on this one step at a time," 
"When the going gets tough, I get going." 
This kind of positive thinking will lead to 
liking yourself, having a pleasant disposi­
tion, and being productive and creative. 

Those of us who are managers can intro­
duce some organizational interventions 
which may help relieve job stress. Particu­
larly, management that allows employees 
to help make decisions regarding their 
work environment, job assignments, and 
work schedules can help them feel they 
have some control of their work situation. 

A manager should look at issues such as: 
• Is there an up-to-date accruate job de­

scription that has been discussed with 
the employee so that job expectations 
are clearly defined? 

• Does this employee have sufficient 
training for the job assigned him? 

• Does the employee have time for edu­
cational pursuits to update his/her 
professional or technical knowledge? 

• Is his/her workload reasonable and 
salary competitive? 

• Is there an opportunity for career ad­
vancement? 

• Has sufficient space been provided for 
the employee to do his work effec­
tively and are the physical surround­
ings as pleasant as possible? 

• Is there a systematic method for using 
employee input to influence organi­
zational policy? 

• Can the supervisor recognize negative 
effects of stress on the employee so 
that some action can be taken to re­
duce it? This may include a less 
stressful job assignment, a few days 
off, or the need for the employee to 
take a vacation. 

We must realize that the manner in 
which we as managers behave may have 
much influence on whether our employees 
burn out. Employees treated with respect, 
support, and dignity will be more produc­
tive than those employees who have a boss 



they dislike or despise. A good manager 
will learn to communicate effectively with 
his employees and be an active listener. He 
should learn to accept honest criticism 
from his subordinates and be willing to 
make changes that will benefit all in the 
work environment. An employee who is 
suffering from some stage of burnout 
needs our support, concern, trust, and ac­
ceptance if it is our intent to help him. On 
the other hand, an employee who has made 
an incorrect career choice, dislikes his 
work intensely, or is incapable of per­
forming satisfactorily, should be counseled 
to leave the profession as job difficulties 
will inevitably ensue. 9 

CONCLUSION 
How close are any of us to burnout? That 

is a question each of us must answer for 
ourselves. We must take an honest and 
close look at our values, perceptions, ex­
pectations, communication skills, and the 
manner in which we treat our fellow 
human beings. We should feel good about 
ourselves and realize that we have needs 
for rest, relaxation, recreation, and physi­
cal exercise. We need to know who we are 
spiritually and develop our inner strength. 
We have to realize that the maintenance of 
a positive attitude and good emotional and 
physical health is really our own responsi­
bility. Every effort should be made to 
maintain that state of health and well-
being so that we can be more effective in 
treating the patients to whom we are dedi­
cated. 

The future of the orthotics/prosthetics 
profession lies in our ability to cope with 
stresses that we encounter today. This is 
particularly important since our greatest 
recruitment efforts for the profession lie in 
the example each of us sets in our daily 
practice. Those who wish to imitate us will 

be those who have a positive experience 
with us, perhaps even a patient who has 
been treated with dignity and respect. 
Many of us were former patients who were 
impressed by those who cared for us. 
Therefore, it behooves all of us to take a 
closer look at ourselves. We must under­
stand our own needs and feelings in order 
to make those changes that will lead to 
good emotional, physical, and spiritual 
health. Only then can we carry on with the 
business of helping others. 
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INTRODUCTION 
A survey of upper limb amputees has 

been carried out at the Defense Services 
Artificial Limb Centre, Poona, India. The 
aim of the survey was primarily to gather 
information directly from the patients 
about the utility of upper limb prostheses 
which are being provided at present, and 
also analyze factors like etiology, age, sex, 
and others. 

Initially it was planned to send out 
questionnaires to the patients in order to 
collect information from a larger number of 
upper limb amputees. However, since the 
information collected in this manner might 
not have been very accurate, it was decided 
to interview the patients who reported di­
rectly to the Centre. 

MATERIALS & METHODS 
A questionnaire was prepared and 100 

unilateral and 30 bilateral upper limb am­
putees were interviewed individually, and 
their answers to the questionnaire were 
recorded. 

FINDINGS 
Age & Sex Differences 

The maximum number of amputations 
were found to have occurred in the age 
group 21-50 years as shown in Table 1; i.e. 
39 (30 percent) occurring at 21-30 years, 47 
(36 percent) at 31-40 years, and 21 (16 per­
cent) in the 41-50 year old age group. It is 
seen that the maximum number of ampu­
tations occurred during the productive 
years of the individuals, as it is this age 
group which is more exposed to a hazard­
ous nature of work. 

Out of 130 patients surveyed, 124 (95 
percent) were males, and there were six 
(five percent) females. 

Status of Patients (Military or 
Civilians) 

Out of 130 patients interviewed, 82 (63 
percent) were civilian and 48 (37 percent) 
were military patients. 

Cause of Injury 
Table 2 shows the various causative 

agents leading to amputations among pa­
tients in this series. 

Trauma was the most prevalent causa­
tive agent, with 122 out of 130 patients 
having lost limbs due to injuries, pre-



Table 2. 
dominantly as a result of crush injuries, 
vehicle accidents, blast injuries, and train 
accidents. Diseases and congenital causes 
accounted for six and two cases, respec­
tively. 

It was observed that the 28 cases of crush 
injuries, the largest number of cases among 
the trauma group, were predominantly 
due to agricultural accidents. In India, such 
injuries, mostly due to thresher machines, 
are becoming very common—due to rapid 
mechanization without proper instruc­
tions and lack of safety guards in the 
equipment. 

The most common cause of amputation 
in vehicle accidents, 25 cases, was a result 
of sustaining injury by another vehicle 
while resting the elbow on the open win­
dow of the patient's own vehicle. 

Blast injuries, 24 cases, occurred mostly 
in military patients who had to handle 
dangerous explosives. Only a few civilian 
patients were encountered who had lost a 
limb as a result of blast injuries. 

Level of Amputation 
The levels of amputation in unilateral 

and bilateral cases are shown in Table 3-A 
and Table 3-B. Out of 130 cases, 100 (77 
percent) were unilateral, and 30 (23 per­
cent) were bilateral amputees. Among 
unilateral amputees, the majority of cases 
were below elbow amputees, i.e. 55, fol­
lowed by 32 above elbow amputees. 

Among 30 bilateral amputees, 23 pa­
tients had at least one below elbow residual 
limb, i.e., 14 had bilateral below-elbow re­
sidual limbs (including one with bilateral 
wrist disarticulations) and nine patients 
had below elbow amputations on one side. 

The various other combinations of am­
putations at identical or unidentical sites 
are shown in Table 3-B. 

Dominance 
Out of 130 patients, 127 (98 percent) were 

right-handed, whereas only three (two 
percent) were left handed. No ambidex-



trous person was encountered. Loss of 
dominant hand was encountered in 90 pa­
tients. 

Time lag in prosthetic fitting 
Table 4 shows the time lag from the date 

of injury to prosthetic fitting. It was ob­
served that only 16 (12 percent) were able to 
get a prosthesis fitted within six months 
from the date of injury. 

For the majority of the patients it took 
more than six months to get a prosthesis. 

The cause for this unusual delay was 
primarily due to the time taken by the 
Centre to call up patients, because of its 
long waiting list. 

Distribution of Prostheses Provided 
All the patients had body powered con­

ventional upper limb prostheses with hook 

or hand terminal devices. No patients were 
using an externally powered prosthesis, 
due to its non-availability in India. 

The distribution of types of prostheses in 
use was as follows: 

Table 3 - A . 

Table 3 - B . 



Distribution of Terminal Devices 
The various terminal devices that the 

patients had taken at a time of fitting of the 
prostheses were as follows (Figures 1-7): 

Duration of Disability 
The duration of disability at the time of 

interview of the individual patients is 
shown in Table 5. It is evident from the 
table that the survey results represent pa­
tients who had been disabled recently and 
also those who had been amputees for a 
long time. 

Duration of Prosthetic Fitting 
Table 6 shows the duration since patients 

had been fitted with prostheses. 

Prosthesis Use 
Out of 130 patients, 13 (ten percent) dis­

carded their prostheses altogether. They 
reported to the Centre not for repair or re­
newal of their prostheses, but for treat­
ment. Such patients were mostly those 
who had lost their lower limbs, in addition 
to upper limbs, due to Thromboangitis 
Obliterans. 

117 (90 percent) were using their pros­
theses at the time of interview. The major­
ity of these patients, i.e. 77 (59 percent), 
were using the devices solely for cosmetic 

reasons. They hardly made any use of the 
functions of the prostheses. Such patients 
were mostly unilateral amputees, who 
could perform most of the activities 
single-handedly. On interrogation about 

bimanual activities, it came to light that 
they avoided it, since help was available in 
their homes as well as places of work, from 
relatives and colleagues, respectively. Five 
bilateral amputees were also found not 
using their prostheses for functional pur­
poses since they had undergone bilateral 
Krukenberg operations and were func­
tioning with their residual limbs; how­
ever, for cosmetic purposes they wore their 
limbs. 

For functional purposes, only 40 patients 
(34 percent) were using the prostheses. The 
majority of these patients were bilateral 
amputees, and their very survival de­
pended upon how well they could make 
use of their prostheses. 

Out of 40 patients who were using their 
prostheses, 15 were unilateral cases, 
whereas 25 were bilaterals. The functional 
gain following prosthetic fitting was found 
quite satisfactory in the majority of cases. 
Of the 30 bilateral cases, 23 had at least one 
below elbow prosthesis (14 bilateral below 
elbow prostheses and nine unilateral 
below elbow wearers). 

The majority of the bilateral amputees 
(25) had right sided dominant longer re-



Table 4 . 

Table 5 . 

Table 6 . 

sidual limbs available to use the prostheses 
as dominant prostheses. In two cases, 
however, they had to change dominance to 
the left side, since they had below elbow 
amputations on the left and above elbow 
amputations on the right side. 

Among unilateral cases, the whole limb, 
irrespective of previous dominance, was 
used as a dominant hand, and the prosthe­
sis was used as a support. 

Out of 40 patients, all were using their 
prostheses for some activities of daily liv­
ing, 25 for their professional work as well, 
and 31 for avocational purposes, too. 

Use of Terminal Devices 
Though every patient was given a large 

number of terminal devices at the initial 
fitting, it was observed that of the 130 
cases, only 15 unilateral and 25 bilateral 
patients made use of them. The majority 
were concerned about cosmesis, and thus 
rejected unattractive terminal devices for 
the expense of function, by wearing a pas­
sive hand only. Among bilateral cases, 
however, the acceptance rate was very 
high, since for functional gain they had to 
use the terminal devices. They also ex­
pressed the view that they would be much 
happier if the hands could be made more 
functional. 

All 15 unilateral amputees made use of 
hooks. In addition to a hook, 10 patients 
used grass cutters (being farmers by pro­
fession) and two made use of driving de­
vices. 

Among the 25 bilateral amputees, the ac­
ceptance of terminal devices was better. 
The majority of them, in addition to hooks, 

made use of two to three more terminal 
devices, mostly for eating and dressing 
purposes. Though initially bilaterals also 
took a large number of terminal devices to 
perform various activities, a number of 
such devices were rejected due to the dif­
ficulties in interchanging the devices. 
Maximum use was made of hooks to per­
form most of the activities. 

Educational Level 
The educational level of upper extremity 

amputees has been found much higher 
than expected, and is shown in Table 7. 



Table 7. 

Table 8. 

Figure 1. Bilateral, below elbow (R) & through elbow 
(L), amputee, writing with the help of pencil holding 
device. 

Figure 2. Bilateral amputee, drinking water, 
holding tumbler with the help of tumbler 
holder; wearing tweezer on the other side. 

Figure 3. Bilateral amputee, combing hair, 
with the aid of a hair comb holder. Patient is 
wearing a tumbler holder on the other side. 

Profession Before Amputation 
Table 8 indicates patients' profession 

before amputation. 
The largest group of amputees belonged 

to the technician class (34), followed by 
students (23), white collar workers (20), 
and soldiers (19). 



Figure 4. Bilateral below elbow amputee, eating food 
with the help of a spoon device. Patient is wearing a 
tumbler holder on the other side. 

Figure 5. Bilateral below elbow am­
putee using rolling pin to make 
bread, with the help of hooks. 

Professional and Financial Status 
Following Prosthetic Fitting 

Out of 130 upper limb amputees, 70 had 
to change their jobs, 34 were offered the 
same job, and 26 lost their jobs. 

The majority of patients in this survey 
had to change jobs or lose them since their 
job involved use of both hands, e.g. tech­
nicians, drivers, soldiers, labourers. 

Due to the changes of jobs, 68 had to 
accept jobs with less income, but 29 had 
better jobs financially. Thirty-three pa­
tients had no effect on their earning capa­
city following amputation. 

Change of Personality 
As far as personality changes are con­

cerned, the proportion of those who pro­
fessed personality changes in themselves 
were found more or less equal to those who 
did not, i.e., 60:70 ratio. 

Among 60 patients who felt some change 
in their personality following amputation, 
40 were more anxious, worried, and de­
pressed, whereas 20 felt that now they were 
more mature and responsible. 

Feeling of Being Handicapped 
On interrogation, 54 patients out of 130 

complained that they felt handicapped and 
also had personality changes. 

Seventy-six patients did not feel handi­
capped (subjectively). 

The above feelings were purely per­
sonal feelings and had no relevance with 
functional gain or other factors following 
prosthetic fitting. 

Acceptance by Society 
Out of 130 patients interviewed, the 

majority, i.e. 109, said that they were well 
accepted by society, whereas 21 felt that 
they were not. 

Family Status 
Out of 130 patients, 87 belonged to joint 

family groups, 33 to nuclear families, and 
only 10 lived alone. 

Since the majority were living with 
others, they did not feel an urge to be to­
tally independent, as help was always 
available. This attitude of the patient is 
supported by the prevalence of the joint 
family system, culture, and customs of In­
dian society, and the number of relatives 
and friends who go out of their way to help 
such unfortunate members of society. This 
in turn makes the patient more dependent 
on others. 



Figure 6. Unilateral above elbow am­
putee, driving a modified scooter, hold­
ing the handle with the help of a Univer­
sal appliance. 

Figure 7. Unilateral above elbow amputee, 
doing weight lifting, holding bar with a 
Universal appliance. 

Marital Status 
Out of 130 patients, at the time of the 

interview, 92 were married and 38 un­
married. 

Of the 92 married ones, 47 were married 
before amputation, and 45 got married 
after amputation. This suggests that being 
handicapped probably does not impede 
marriage plans. 

Marriage prospects of bilateral upper 
limb amputees in this survey were not en­
couraging. Out of 30 bilateral amputees, 
14 were already married before amputation 
and were quite acceptable to their spouses. 
However, the remaining 16 who were un­
married found it difficult to get a partner. 

Marriage seemed to affect female pa­
tients the most. All the female patients (six) 
in this series were unmarried, though they 
were between the ages of 16 and 37. 

Sex Life 
The survey revealed that the sex life of 

married amputees was normal and satis­
factory. None of the married amputees had 
complained of any problems like sexual in-

adequacy or maladjustment towards their 
partners. 

The above may be due to Indian culture 
and traditions in a male dominated society. 
Females have to play a submissive role, 
accept male superiority and stay with their 
husband, once married, for life. 

SUMMARY 
A survey of 130 upper extremity am­

putees has been carried out by collecting 
information directly from the patients. 

Out of 130 cases, 100 were unilateral and 
30 were bilateral amputees. 

There were only six female patients. The 
maximum incidence of amputations was 
encountered in the 20-50 year old age 
group. 

Trauma was the most prevalent cause of 
amputations, i.e., 94 percent. 

Only a very few cases could be fitted 
with prostheses within six months from 
time of injury (12 percent). The majority 
received their initial prosthetic fitting after 
six months. 

The majority of the unilateral amputees 
did not use their prosthesis for functional 
purposes. They wore it solely for cosmetic 
purposes. 

In contrast, among bilateral amputees, 
the use of prostheses for functional pur­
poses was very high, as their very existence 
depended on their functional gain follow­
ing prosthetic fitting. 

Though initially a large number of ter­
minal devices were taken, the majority 



were later rejected. For functional purposes 
the prosthetic hook was used most often. 

The functional gain among bilateral am­
putees in this series was found quite satis­
factory since the majority of them (23 out of 
30) had at least one below elbow pros­
thesis. 

All expressed a desire to have a hand, 
rather than a hook, with more function. 

Following amputation, the majority of 
the patients had to either change their jobs 
or lost their gainful employment. 

Roughly 50 percent of the patients had 
personality changes following amputation, 
and felt handicapped. 

Acceptance by society and the families of 
such patients, following amputation, has 
been of a high order. 

There has been no problem for male 
unilateral amputees to marry following 

amputation. However, the majority of un­
married bilateral amputees and all female 
amputees found it difficult to get a partner. 

There have not been any psychological 
problems leading to marital imbalance or 
break-down in their relationships. 
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INTRODUCTION 
The Icelandic Swedish New York flex­

ible socket system (ISNY) is one of the most 
significant advances in lower-limb and 
upper-limb prosthetics 1 in the last two 
decades. The ISNY system achieves the 
goal of enhanced patient comfort by pro­
viding a thin, pliable, lightweight socket 
for tissue containment. The thin socket al­
lows better heat dissipation, increased 
sensory input, and greater freedom for 
muscle activity as the socket adapts to re­
sidual limb changes. The socket is easy and 
quick to form and modify, it nests in a rigid 
laminated frame for weight transmission, 
and the translucence of the vacuum-
formed socket aids the prosthetist by 
serving as a check socket. 

The fitting and fabrication techniques 
referred to in this article are the result of 
extensive collaboration which began in 
August, 1982 between Ossur Kristinsson of 

*Funded by Special Project MCJ-363082, Bureau of 
Health Care Delivery and Assistance, Division of 
Maternal and Child Health, US Public Health 
Service. 

Iceland, the Een Holmgren Company of 
Sweden, and the Prosthetics and Orthotics 
Program at New York University. The fab­
rication procedures as well as the instruc­
tion manual 2 represent the cooperative ef­
forts of all these groups. 

This collaboration led to the final de­
velopment of the ISNY Above Knee Socket 
with initial presentations in September 
and October 1983 at the ISPO Congress in 
London and at the AOPA Assembly in 
Phoenix, respectively. The project culmi­
nated with the inauguration of formal 
courses of instruction at New York Univer­
sity and the Munksjoskolan in January and 
April, 1984. 

SOCKET MATERIALS 
For maximum benefit, the prosthetist 

should have a working knowledge of the 
materials used in the supporting frame and 
the thermoplastics used for the flexible 
socket, in order to provide a maximally 
flexible, yet durable, system. 

Two types of sheet thermoplastics are 
most commonly used to vacuum-form 



flexible sockets: polyethylene and Sur­
lyn. ®+ Polyethylene is manufactured in 
many densities; however, low density is 
preferred for the ISNY socket because of its 
greater flexibility. Much disparity exists 
amongst batches of polyethylene with re­
gard to uniformity and formability. It is 
therefore difficult to obtain plastic of con­
sistent quality from different manufactur­
ers and distributors. As recommended in 
"Fabrication Procedures for the ISNY 
Above-Knee Flexible Socket ," 2 success is 
more likely with Ethylux,®++ a low density, 
molecularly aligned polyethylene. 

Surlyn® is more rigid than low density 
polyethylene and is optically clear. Al­
though most plastics are flexible if drawn 
thin enough, Surlyn® is more rigid than 
polyethylene when the same thickness is 
used. 

Each plastic has different molding 
characteristics. Surlyn® tends to draw less 
easily than polyethylene, but has more 
memory retention. If vacuum is not 
applied while Surlyn® is heated and 
stretched, it tends to return to its original 
dimensions while hot. Polyethylene, how­
ever, has less memory, draws more easily, 
and tends not to return. Polyethylene over­
stretches more readily if used with ampu­
tated limbs having bulbous distal ends, 
where the plastic must stretch and then 
retract in order to achieve a wrinkle-free 

socket. For such models, Surlyn® is prefer­
able. 

The basic characteristics of polyethylene 
and Surlyn® may be summarized as: 

Ethylux® Polyethylene 
Moldability: Relatively easy to mold 
Strength: Suitable for average use 
Edge finish: Easy to finish 
Appearance: Translucent 
Cost: Inexpensive 

Surlyn® 
Moldability: Easy to mold 
Strength: Suitable for heavy use 
Edge finish: Less easy to finish 
Appearance: Transparent 
Cost: Expensive, triple the cost of 

polyethylene 

Shrinkage characteristics of both plastics 
differ, as demonstrated by serial measure­
ments taken of polyethylene and Surlyn® 
sockets molded over the same plaster 
model. Length and volume were measured 
immediately, one day after, and one week 
after, molding (Table 1). Polyethylene 
creates a socket whose volume (measured 
in cubic centimeters), while slightly less 
than the model, is closer to that of the 
original model, providing a more legiti­
mate fit and better suspension if total suc­
tion is used. Polyethylene shrinks more 
than Surlyn® in length (measured in milli-

+Surlyn® is DuPont's trademark for its ionomer resin. 
++ Ethylux is Westlake Plastic Company's trademark for 

its low density polyethylene. P.O. Box 127, Lenni, PA 
19052. 

Table 1. 



meters); thus, model preparation may be 
adjusted to reflect this property of the ma­
terial. 

SOCKET SPECIFICATIONS 
Based on extensive research and clinical 

services for adults and children and teach­
ing the ISNY system throughout the world, 
during which hundreds of sockets have 
been fabricated and worn, socket wall 
thicknesses may be recommended to gen­
erate the desired physical properties. Spe­
cifications for the use of polyethylene are 
based on measurements from 30 sockets, 
judged by three staff prosthetists as having 
acceptable flexibility and durability. 

Segments of plastic, one square inch in 
area, were removed from four areas of each 
socket: mid sections of the posterior, ante­
rior and lateral walls, as well as the proxi­
mal-lateral wall in the area of attachment of 
a Silesian bandage. The average wall 
thickness for the mid sections were 0.06 
inches. The proximal-lateral wall was 
thicker, approximately 0.88 inches (Table 
2). These dimensions were independently 
corroborated by Jendrzejczk. 3 

In addition to wall thickness, attention 
must be given to the proper finish of the 
socket edges. The brim should be carefully 
rolled over the frame to insure adequate 
socket-frame interlocking and to minimize 
the risk of socket tears. The brim rollover 
should be continued past the socket-frame 
interface to increase reinforcement of the 
anterior-lateral and posterior-lateral socket 
corners. 

Table 2. 

Figures 1-A & 1-B. Anterior view (top photo), posterior view (bottom photo), of socket. 



Patient education regarding doffing the 
ISNY socket will also extend socket life. 
The socket should not be doffed by putting 
pressure on the proximal-lateral socket, as 
is the practice among wearers of rigid suc­
tion sockets. Pushing stresses the anterior 
and posterior corners, leading to prema­
ture socket failure. 

FRAME SPECIFICATIONS 
The carbon-fiber reinforced laminated 

frame provides an effective support system 
with minimal socket coverage. The frame is 
composed of four unified segments: cup 
area, medial strut, anterior-proximal ex­
tension, and posterior-proximal extension 
(Figures 1-A and 1-B). 

The cup area supports and stabilizes the 
distal socket. The cup is trimmed horizon­
tally at the level where the socket walls 
approach the vertical. The trim extends 
over the valve for socket retention and 
good appearance. 

Width of the medial strut is determined 
by the two inch carbon-fiber tape. The trim 
extends 1/4 inch beyond each edge of the 
tape. The anterior/proximal extension cov­
ers Scarpa's femoral triangle. The proximal 
border follows the trimline of the socket 
and extends to the apex of the rectus femoris channel. From this point, the trim re­
turns to the medial strut, passing about l 3/4 
inches below the deepest point of Scarpa's 
triangle. 

Forming the ischiogluteal seat, the pos­
terior/proximal extension terminates at the 
posterior/lateral corner. At its midpoint, 
the posterior frame measures about two 
inches from top to bottom. 

These specifications provide a guide to 
position the structural layup. The layup 
recommended is 5-12-5 (carbon fiber-fi­
berglass-carbon fiber) for the medial strut 
and 3-6-3 (same material make-up) for the 
anterior and posterior extensions. For an 
exceptionally active or heavy individual, 
an additional one or two layers of carbon-
fiber tape may be added to each side of the 
layup. 

Since the anterior/medial corner of the 
frame in the region of the adductor longus 
channel is subjected to the greatest stress, 
care should be taken to keep the layup from 
shifting in this area. The layup in this area 
should be stitched in place by hand. One 
may add layers of Dacron felt in areas, such 
as the medial brim, which may require 
relief. 

Complete saturation of the layup with 
polyester or acrylic resin is imperative to 
avoid delamination and structural weak­
ness. Pierce the dense layers of carbon fiber 
with an awl to separate the fibers in order 
to form channels for laminate entry. Once 
laminated, remove the frame from the 
positive model and socket carefully to 
avoid bending segments that may result in 
delamination. Care is especially important 
in the anterior medial corner. If removal is 
difficult, the cast should be broken out. 

DISCUSSION 
As technology and concepts change, the 

philosophy of prosthetic fitting must also 
change. Now the socket itself should be 
considered conveniently replaceable with­
out requiring the cutting or replacement of 
the current prosthesis. Pricing must also 
change to reflect the less expensive, faster 
socket change. The prosthetic profession 
has entered an era in which the socket can 
be replaced regularly as we now replace 
worn socks, to maintain and ensure proper 
fit and comfort. Attention to the details of 
design and fabrication to provide the 
greatest comfort through a proper balance 
of socket flexibility and durability will 
markedly increase patient satisfaction and 
extend the life of the prosthesis as an opti­
mally fitting device. 
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Non Ischial Weight Bearing Soft 
Socket Design 
Dale A. Berry, C.P.(C) 

INTRODUCTION 
The criteria used for fitting the above 

knee socket seems somewhat ingrained 
into the prosthetic community. The ration­
ale of socket design taught by most insti­
tutes of education has been regarded as the 
critique and guideline for above knee 
prosthetics. This article's intent is not to 
disregard the "Berkeley" quadrilateral 
socket design as inadequate—a good 
number of amputees are ambulating com­
fortably on limbs using its principles—yet 
a closer evaluation of the criteria appears 
warranted due to the very nature of some of 
the socket's shape requirements. 

CONSIDERATIONS 
The medial two-thirds of the anterior 

wall is the area of the Scarpa's or femoral 
triangle. Anatomically, the femoral artery, 
nerve, and vein are located in this area. It 
presents itself as a pressure sensitive area 
to which as little localized pressure as pos­
sible should be applied. On close exam­
ination of a "Berkeley" quadrilateral 
socket, bivalved through the Scarpa's tri­
angle, it becomes apparent that the socket 
is becoming choked at a progressive rate 
from the zero to four inch level below the 

height of the ischium. This suggests that 
the excessive pressure and tapering of the 
brim over major blood flow areas may be a 
contributing factor to muscle fatigue and 
distal edema problems (Figures 1 and 2). 

Moving laterally on the anterior wall, the 
socket expands to the rectus femorus chan­
nel. When reviewing the characteristics of 
the rectus femorus, it is a site of high activ­
ity during ambulation and, more impor­
tantly, the muscle changes shape and posi­
tion during contraction. Keying the muscle 
into a channel provides an area for the 
muscle to work against, aiding in muscle 
fatigue and poor gait habits. The point to 
note is that as active as the muscle is, and as 
radical as its change in shape and position, 
the volume of the muscle remains constant 
at all times. 

On evaluating the posterior wall design, 
the basic premise of the Berkeley socket has 
been "the ischial tuberosity can tolerate 
total weight bearing, therefore the ischial 
tuberosity must bear total weight." This 
one stipulation in itself tends to explain 
other socket requirements and inefficien­
cies experienced during socket fit. With the 
ischial tuberosity posteriorly positioned, 
both the sciatic nerve and hamstring ten­
don are bowed sharply over the posterior 
brim. This tends to cause a slight burning 



Figure 1. Overlay of the Berkeley ischial weight 
bearing quadrilateral socket and IPOS soft socket 
design. The Berkeley shape has a 3" AP, 6" ML di­
mension with a 46 cm. circumference. The IPOS soft 
socket design has a 46 cm. circumference with AP and 
ML as dictated by the casting brim. The sizing ratio of 
these brims have been calculated on a basis of average 
residual limb size, therefore, 85 to 90% of patients can 
be provided a secure fit without significant modifi­
cation to the brim or positive mold. The " X " indicates 
the preferred location of the ischial tuberosity for 
both sockets. 

Figure 2. Socket shape of Berkeley quadrilateral 
ischial weight bearing socket (left) and IPOS soft 
socket (right) while bivalved on a sagittal plane at the 
ischial tuberosity and apex of the Scarpa's triangle 
with relation to skeletal positioning. 

sensation and leads to muscle fatigue. With 
ischial weight bearing, the necessity of 
total contact along the femur to maintain 
lateral stability and an adduction angle is 
self-evident. This rationale presents itself 
as a basic cause and effect. If the ischial 
tuberosity wasn't positioned firmly on a 
pivot point (the posterior shelf) the femur 
would not be pushed laterally to such an 
extreme degree. 

With respect to maintaining adduction 
angle, anatomically, the majority of hip 
adductors originate in the pubic region 
and insert in the upper half of the femur 
with some inserting at the trochanteric re­
gion. This tends to suggest that mainte­
nance of the proper adduction angle can be 
maintained at a more proximal level along 
the femur. 

When assessing the degree of muscle ac­
tivity at the ischial level in a Berkeley 
socket, the levels of output can be listed: 
anterior, posterior, medial, and lateral 
quadrants, in order of diminishing activ-

ity. The highest levels of natural muscle 
activity during walking take place on the 
anterior and posterior aspect of the brim, 
yet this is the area that displays the greatest 
amount of compression in a Berkeley brim. 
To further complicate the fitting process of 
a suction total contact socket, a series of 
reduction tables was devised in order to 
apply a varying degree of tension on the 
tissue. It appears somewhat inappropriate 
to radically modify any cast taken from a 
patient; if the plaster negative fit the pa­
tient well and maintained a comfortable fit, 
why change it? 

Upon evaluation of the criteria for the 
Berkeley quadrilateral socket, it seems that 
the entire casting, cast modification, and 
fitting rationale revolve around the fact 
that ischial weight bearing is essential in 
order to maintain proper socket fit and 
prosthetic gait. However, ischial weight 
bearing may often be the cause and catalyst 
of the majority of socket comfort and gait 
inadequacies. Thus, an alternative socket 



shape seems appropriate in an attempt to 
provide the amputee with a comfortable, 
functional prosthesis. A significant de­
velopment in above knee fitting has been 
the progression of the Active Shaft 1 or 
flexible socket. The subsequent adoption 
of this system by the North American 
prosthetic community is rapidly increas­
ing, yet with varying levels of success. A 
possible explanation for this may be the 
fact that the outer carbon acrylic frame and 
flexible socket have been successfully 
applied, but no regard appears to have 
been paid to possibly the most important 
factor of the flexible socket, the shape and 
resultant tissue containment. 

It is unfortunate that this critical point 
appears lost in the translation of literature 
from Europe to the United States. This 
factor perhaps explains difficulties experi­
enced in North America and not in Europe. 
One disadvantage of the flexible socket has 
been stress fractures and socket cracking, 
an occurrence noticed here but not com­
monly experienced in Europe, which tends 
to suggest that socket design with radical 
channels and corners with excessive ten­
sion on active muscles aid in this plastic 
failure. Also, lateral instability is a com­
mon occurrence, caused by ischial weight 
bearing, insufficient medio-lateral contact, 
and flexible counter pressure along the fe­
moral shaft. This is a problem not experi­
enced with European socket design. 

In developing and designing a func­
tional socket shape, the residual limb and 
its demands were reevaluated to determine 
the goals and considerations for a socket. 

These considerations for the socket in­
clude: 

• the ability to accommodate the high­
est degree of muscle activity possible 

• allowance for easy donning and dof­
fing 

• no impairment of blood flow 
• no excessive pressure on bony land­

marks 
• constant uniform tension on the limb 
• accurate casting method 

• consideration for structural strength 
of the socket 

• maintenance of the ischial tuberosity 
inside the socket 

Each wall of the socket requires specific 
demands to provide a well fitting prosthe­
sis with a stable gait. The following criteria 
will provide an excellent foundation for a 
functional flexible socket. 

A SOFT SOCKET DESIGN 
This socket design, though designed for 

a flexible interface, will increase muscle 
activity and circulation, decrease muscle 
fatigue, and benefit in patient comfort 
when used with a laminated rigid socket. 
In addition, during early development 
stages, ischial weight bearing was inte­
grated into this socket design and found to 
provide superior comfort and gait over the 
Berkeley quadrilateral ischial weight 
bearing socket shapes. The ischial weight 
bearing design is referred to as the "Hard 
Socket Design." 

THE ANTERIOR WALL 
Anatomical Considerations 
—Adductor longus 
—Sartorius 
—Rectus femoris 
—Tensor facia lata 
—Femoral artery 
—Femoral nerve 
—Femoral vein 
—Pubic tubercle 
—Inguinal ligament 

Criteria 
• The region over the medial 2/3 of the an­

terior wall contains the femoral triangle 
(the femoral nerve, vein, and artery). 
This area should provide uniform ten­
sion without excessive socket grooves or 
bulges. 

• The medial and lateral border of the fe­
moral triangle are the adductor longus 
and sartorius muscles, both highly ac­
tive during the walking cycle. Uniform 
tension without restrictive socket shape 
should be applied at these points. 1Registered: 1976 in West Germany by IPOS K G . 



• The inguinal ligament borders the 
proximal border of the triangle. During 
sitting this ligament provides a natural 
crease between the anterior superior illiac spine and the pubic tubercle. Care 
should be taken to shape the brim along 
this landmark and not to exceed proximally past it. 

• The rectus femorus and tensor facia latae 
accommodate the lateral third of the an­
terior wall. This is perhaps the region of 
the highest level of muscle activity in 
regard to the muscles changing shape 
and position during walking. This area 
should be uniform in shape and consis­
tency without any restrictive angles or 
channels for the muscles to work 
against. 

POSTERIOR WALL 
Anatomical Considerations 
—Ischial tuberosity 
—Hamstring group 
—Gluteus maximus 

Posterior Wall Criteria 
• The ischial tuberosity should be main­

tained inside the socket, and located 
against the posterior radius of the brim. 
By maintaining the ischial tuberosity 
against the socket wall, it makes a good 
reference point to ensure proper socket 
fit. This allows for unimpeded muscle 
activity and blood flow, and allows the 
ischium to accommodate normal sensa­
tion during sitting. 

• The gluteal shelf should remain uniform 
with the gluteal fold, cupping about the 
posterior lateral corner and maintaining 
uniform tension. 

• The shelf should be rolled to allow for a 
smooth transition between the brim and 
posterior wall. 

• The relationship between the lateral wall 
and posterior brim should remain con­
stant with the degree of residual limb 
adduction. 

• The angle between the medial and pos­
terior wall should correspond to the 
negative impression of the amputee's 
limb. 

MEDIAL WALL 
Anatomical Considerations 
—Pubis 
—Adductor longus 
—Adductor magnus 
—Gracilis 

—Hamstrings tendon 

Medial Wall Criteria 
• This wall should be made relatively flat 

so as not to interfere with the sound 
limb. 

• The brim should be sloping distally from 
the posterior shelf to give room for the 
pubis and to aid in function and relief 
for the adductor longus. 

• The anterior medial corner should have 
a smooth radius allowing room for the 
adductus longus tendon. 

• The posterior medial arch should have a 
uniform radius to allow for free unin­
hibited muscle activity. 

LATERAL WALL 
Anatomical Considerations 
—Vastus lateralus 
—Greater trochanter 
—Gluteus maximus 
—Femoral shaft 

Criteria 
• The lateral wall should be maintained 

with uniform tension and pressure. The 
angle of adduction to maintain proper 
gait is achieved at the trochanteric level; 
therefore, increased proximal and distal 
trochanteric contact should be main­
tained along the proximal lateral brim. 

• The greater trochanter should be noted 
and adequately padded. Contact in this 
area aids in maintaining proper gait and 
socket function. 

• The length of the wall should proceed 
uniformly from the anterior brim to en­
compass the greater trochanter, not ex­
ceeding the level of the iliac spine. 

• The general line of the lateral wall should 
be parallel with the medial wall. 



TAKING THE NEGATIVE 
IMPRESSION 

To take an impression of the limb, a 
flexible casting brim is used to maintain 
the proper shape at the ischial level. The 
brim is held in place by a shoulder harness, 
allowing the brim to remain in a stable 
position in relation to the body, and to hold 
the femur in a relative degree of adduction 
and flexion. The measurement recorded 
from the patient's residual limb is the cir­
cumference at the ischial level to aid in 
selecting the proper brim size. No other 
measurements are required. All measure­
ments will be recorded on the negative im­
pression. Care is taken for a well fitting 
mold. This will be reflected in the degree of 
modification required and fit of the socket. 

A wet compression Modelsoft stocki­
nette is placed over the distal limb and 
brim, giving a uniform compression 
throughout the residual limb and a smooth 
transition between the brim and soft tis­
sue. On a conical or bulbous limb, the dis­
tal aspect of the brim can be modified with 
scissors. By cutting slits in the brim, one 
can allow for a very clean flow of the tissue 
at the brim's distal edge. The Modelsoft is 
pulled on and then slightly pulled back 
distally and tied off so as not to "mush­
room" the limb's soft tissue, as commonly 
happens with a sewn casting sock. The 

femur is held in its relative position while 
the plaster hardens with a counter pressure 
on the medial aspect of the limb. 

CAST MODIFICATION 
Once a patient has been measured for a 

total contact socket and has stated the mold 
was "comfortable," it appears inappropri­
ate to start using a reduction table and 
measuring device to reduce the positive 
model dramatically, changing both the 
shape and volume. Using the aforemen­
tioned impression method, the negative 
mold is taken to be correct, needing only a 
slight modification. If the shape fits the 
patient once, it will fit the patient again. At 
the proximal brim area, modification con­
sists of smoothing the plaster to an even 
consistency. For the distal aspect of the 
socket, slight modification or reduction is 
done, depending on the tissue consistency 
of the patient. If a very soft residual limb 
prevails, the positive model circumference 
is reduced one centimeter from the mea­
surement of the model. On a firm limb, 
one-half centimeter is reduced. In regard to 
the question of total contact, although it is 
not necessary, it is preferred, to aid in pro­
prioception. In terms of valve placement, 
the most common North American posi­
tion is the distal medial portion of the 
socket, highly regarded as the most pleas­
ing cosmetic position and easiest for the 
patient to don the prosthesis. A considera­
tion to the medial valve placement often 
disregarded is that the distal lateral femur 
has very little natural padding. This lack of 
natural padding is even further reduced by 
the action of the pull sock being drawn 
medially during donning of the prosthesis. 

Distal lateral placement of the suction 
valve presents itself as a more suitable po­
sition, due to the fact that the excessive 
tissue covering the distal-medial aspect of 
the limb can be drawn around the distal-
lateral aspect of the limb by the pull sock, 
thereby providing a natural pad to this 
sensitive area. It is interesting to note that 
the distal lateral valve placement is pre­
ferred in the West German prosthetic 
community. 

Figure 3. Socket shape of the Berkeley ischial weight 
bearing socket (left) and IPOS soft socket (right) 
while bivalved on a frontal plane with relation to 
skeletal positioning. 



CONCLUSION 
In an attempt to provide the above knee 

amputee with a comfortable prosthesis, 
numerous socket shapes, designs, and 
casting techniques are used throughout the 
prosthetic community. Recently, there has 
been an influx of ideas and radical changes 
to the steadfast "rules" for the above knee 
socket shape. 

The intent of this article is to present the 
basic principles and rationale behind the 
"European" soft socket design as com­
pared to the standard ischial weight bear­
ing Berkeley quadrilateral socket. 
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INTRODUCTION 
Ependymomas are glial tumors of the 

central nervous system which are treated 
with a combination of surgery and radia­
tion. 

Post surgical radiation is a critical proce­
dure because the entire cranio/spinal re­
gion is often treated. Such radiation proce­
dures often use a cranio/spinal positioning 
device for precise reproduction of radia­
tion from cranium through the spinal 
canal. 

This paper addresses the clinical nature 
and treatment of ependymomas. Finally, 
the materials and techniques for fabricat­
ing a cranio/spinal positioning device will 
be discussed. 

THE CLINICAL NATURE OF 
EPENDYMOMAS 

Ependymomas arise from ependymal 
cells lining the ventricular cavities and 
central canal of the spinal cord. Overall they 
represent approximately five percent of all 
brain tumors, less than 10 percent of all 
gliomas, and 24 percent of all intra-spinal 
tumors. Ependymomas may occur in all 
age groups, with over one-half occuring in 
children and young adults. 

Approximately one-half of ependymo­
mas arise intra-cranially and the other half 
intra-spinally. A significant number of 
cranial tumors protrude into the upper cer­
vical subarachnoid space. 

Ependymomas are graded from 1 to 4. 
Most of the tumors are low grade 1 and 2. 
Eighty percent of spinal tumors and 60 per­
cent of intra-cranial tumors are low grade. 
Grades 3 and 4 are considered to be malig­
nant ependymomas. 

Ependymomas show several major 
routes of spread. They are not encapsulated 
and tend to be locally invasive, extending 
into ependymal-line spaces. They can seed 
the cerebral spinal fluid (CSF) and tumor 
cells can implant and grow anywhere 
within the CSF pathways, cranially and 
spinally. In the late stages they may spread 
to adjacent dura, bone, and scalp. Rarely, 
extra-central nervous system metastasis 
can occur, usually after repeated surgical 
procedures. 3 

The presenting symptoms relate to the 
tumor location. Intra-ventricular tumors 
obstruct the flow of CSF and the patients 
typically present with signs and symptoms 
of increased intracranial pressure; i.e. pa­
pilledema, headaches, nausea, vomiting, 
ataxia, and incoordination. Diagnostic 
studies will include skull x-rays, and head 



CT scans. In addition to visualization of the 
tumor mass, these studies may also show 
enlargement of and erosion of the sella tur­
cica, separation of the cranial sutures in a 
young child, and obstructive hydro­
cephalus. Ventricular shunting may be 
necessary to relieve the obstruction to the 
CSF flow before a more definitive proce­
dure is undertaken. Spinal tumors produce 
spinal cord and nerve root compression 
and are visualized on myelography. 

TREATMENT OF 
EPENDYMOMAS 

The treatment for ependymoma includes 
surgical resection with removal of as much 
tumor as is safely possible. These tumors 
may involve vital structures, and occasion­
ally only decompression and biopsy can be 
performed. Surgery alone provides a five 
year survival of 16 percent. 2 Post operative 
radiation has been shown to significantly 
improve local tumor control and survival 
for these patients. 3 

The treatment volume and dosage is 
based on the location of the primary tumor, 
areas of extension, and occurrence or esti­
mated risk of CSF seeding. For high risk 
patients, cranio/spinal radiation is given. 
The entire neuraxis is the target for radia­
tion, higher dosages given to areas of 
known tumor, and lower dosages given as 
prophylactic treatment to areas at risk for 
subclinical disease. This has been shown 
to virtually eliminate the later development 
of CSF seeding. The primary tumor site 
remains the major site for tumor recurrence 
after this treatment. This may be due to the 
limitations on the total dosage that can be 
safely administered to the primary tumor 
located in the spinal cord (5,000 rads) or 
posterior fossa (5,500 rads) without exces­
sive risk of development of induced spinal 
cord radiation myelitis or cerebral nec­
rosis. 

The University of Rochester Cancer 
Center, Rochester, New York, has made 
recommendations on the postoperative radiotherapeutic treatment of ependymomas 
based on local tumor control, patterns of 
spread, and normal tissue tolerance. 5 Low 

grade supratentorial tumors are treated 
with whole brain radiation. Low grade infratentorial tumors are treated with whole 
brain fields with cervical cord extension to 
C-5. High grade tumors at any site, or any 
tumor with positive CSF for malignant cells 
and/or subarachnoid seeding on myelog­
raphy are given cranio/spinal radiation. 
Low grade spinal cord tumors are given 
spinal cord fields. The recommended total 
dosages are 4,500 rads to the whole brain, 
5,500 rads to the primary tumor volume if 
intracranial, and 5,000 rads if intra-spinal, 
3,000-4,000 rads to the spinal cord, pro­
phylactic treatment depending on the 
status of the subarachnoid space. 

The spinal cord is the most radiosensi­
tive structure treated with the cranio/spinal 
radiation. It cannot repair radiation in­
duced damage. Underdosage of parts of the 
spinal cord could lead to tumor recurrence, 
while overdosage could lead to radionecrosis and permanent neurological deficits. 
With cranio/spinal radiation, the spinal 
cord is treated with several radiation 
beams with different angles of divergence. 
To optimize the dosage at the field junction 
regions, several measures are taken. The 
collimator angle for the brain field is ro­
tated to match the angle of divergence from 
the beam to the upper spinal field. Field 
junction gapping is performed. Small cal­
culated gaps, usually one or two centime­
ters, are located on the skin between con­
secutive fields. As the radiation beams hit 
the skin, a "cold" or low dose region will 
occur on the skin, but the beams will di­
verge to intersect at the spinal cord region 
in the body. The skin gap position is 
moved inferiorly with each daily treat­
ment, in cycles of three or four. This is 
known as "feathering" and is done to 
smooth out the inhomogeneity of dosage at 
the spinal cord at the gap regions. Areas of 
significant under or overdosage are to be 
avoided. Computer dosimetry is often 
used to aid in treatment planning. 7 

The quality of life in long term survivors 
tends to be good. The majority of patients 
lead active and useful lives. The side effects 
from the treatment can be divided into 
acute and chronic. The acute side effects 
occur during or just after treatment and are 



usually transient. These include hair loss, 
skin erythema, mucosititis of the upper 
respiratory and digestive tract, nausea, 
and myelosupression. Chronic side effects 
occur months to years following treatment 
and may be permanent. They are more se­
vere the younger the patient is at treat­
ment. They often do not occur at all in the 
adult patient. These include neuropsy-
chiatric and intellectual impairment, endo­
crine dysfunction (especially growth hor­
mone deficiency), growth disturbance sec­
ondary to spine radiation, and carcino­
genesis, especially a small risk of induction 
of thyroid neoplasis. 8 

In summary, multiple separate radiation 
treatments are necessary for maximum 
radiation benefit, and different angles of 
divergence and sectors of radiation are also 
required during different treatment ses­
sions. To increase the assurance of even 
radiation throughout the above process, 
minimizing the possibility of cold and hot 
spots, a cranio/spinal positioning device 
may be constructed (Figure 1). Cold spots 
will, as mentioned, increase the possibility 
of recurring tumors. Hot spots, particularly 
of the spinal cord, may cause permanent 
paralysis. 

CONSTRUCTION OF A 
CRANIO/SPINAL 
POSITIONING DEVICE 
Materials 
• One box extra fast-setting 4 " plaster 
• One box extra fast-setting 6 " plaster 
• One bag 4 " webril 
• Six foot length 6 " or 8 " stockinette 
• Two foot length 4 " stockinette 
• One bandage scissor 
• Two indelible pencils 

Procedure 
Six or eight inch stockinette (whichever 

is appropriate) is applied to the patient 
with arms inside the stockinette (fleshy or 
obese patients should be cast with arms out 
of the negative impression). The patient is 
then placed on the simulator in the supine 
position. A nine centimeter hole is cut in 
the four inch stockinette approximately 12 

centimeters from one end. The short end is 
pulled over the patient's head until the hole 
frees the nose and mouth area (Figure 2). 
The eyes, chin, and other facial tissue sur­
rounding the nose and mouth must be cov­
ered with stockinette and later included in 
the negative impression. 

The oncology technician now positions 
the patient's head in a flexed position, re­
ducing the cervical curve and aligning the 
torso visually using an anterior laser refer­
ence which bisects the sagittal plane (Fig­
ures 2 and 3). When visual alignment is 
achieved, the patient is fluoroscoped from 
the sacrum through the cranium to assure 
linear progression of the spinal column and 
head. 

Lateral lasers are now set to bisect both 
the right and left frontal planes. A second 
set of lateral lasers perpendicular to those 
above create a cross reference. This cross 
reference should initially be located just 
distal to the acromion; then the perpen­
dicular reference is moved superiorly to the 
skull (Figure 3) . If a clear reference is not 
attainable, just proximal to the ear, adjust 
the mid frontal plane reference to attain 
maximum reference coordinates at both 
the skull and the acromion area. Once this 
common plane is located, start superiorly 
to transfer the bisecting reference lines, 
first to the skull, just above the ear, then to 
the acromion area, and finally to a point at 
the mid thoracic level. To do so, cut small 
holes in the stockinette and apply a cross to 
the skin at the laser intersections. These 

Figure 1. Patient positioned for treatment with arms 
inside the negative impression. 



Figure 2. Patient positioned on simulator ready for the taking of a negative impression (note laser intersection at 
mid-thoracic level). 

Figure 3. Patient being aligned with lasers at the cra­
nium (above the ear) and at the acromion. Note the 
anterior reference grid to help determine the length 
and feather points of radiation. Also note the plastic 
head cup used to reduce cervical curve. 

Figure 4. Application of plaster to neck area after 
applying webril. 

reference lines help assure the established 
alignment prior, during, and after casting. 
After alignment is complete, webril is 
applied, two to three layers, over the entire 
anterior head and neck to mid frontal plane 
(Figure 4). Continue applying webril over 
the entire anterior torso to a point 10 cen­
timeters distal to the perineum. The medial 
and lateral edges of the webril for the 
negative impression of the torso should ra­
diate well past the mid frontal line to the 
positioning table. 

Rapidly apply 4 " plaster strips of two 
layers thickness to the head, neck, and 
superior shoulder level while leaving ac­
cess to the nose, mouth, and alignment 
holes. The chin, forehead, and eyes must 
be cast. Continue casting by applying two 
layers of six inch plaster from right to left as 
far posteriorly as possible on both sides. 
Cover the torso completely—encompass­
ing the arms, which are at the patient's 
side—and casting to 10 centimeters below 
the perineum. Leave reference holes open. 
Then apply two layers of six inch plaster 
over the entire anterior surface from supe­
rior to inferior. Finally, reinforce the neck 
and shoulder area with two additional lay­
ers of plaster bandage. 

Realign the laser reference coordinates 
and re-examine the final position. If these 
visual coordinates align within satisfactory 
parameters, the patient is fluoroscoped as a 
secondary alignment check. 

Finally, transfer the mid-frontal laser 
mark onto the negative mold with an inde­
lible pencil (Figure 5). This line must be 
scribed from superior cranial to the distal 
aspect of the negative mold. After the line 
is completed, lift the mold off the patient, 
leaving the stockinette in place. 



Figure 5. Mid-frontal plane line on mold is parallel to the pressed board base. 

Figure 6. Unfinished mouth/nose well and drilling of 
the lateral breathing holes. 

Materials for Mounting of the 
Negative Mold 
• Plaster bandage, six inch 
• 1/4" perforated pressed board, 2 1 " X 6" 
• One roll masking tape, two inch 
• Heavy brown paper (90 lb.) 
• 1/2 gallon Kingsley foam 
• 10 cans insulation foam 
• One inch thick styrofoam sheets 
• Stockinette, eight inch and four inch 

spray glue 
• 4 cm. hole saw w/ power drill 
• Skiving knife 
• Utility knife 
• Large scissors 
• Cast cutter 

With cast cutters and large scissors, trim 
and smooth all edges. Those of the torso 
should be left as high as possible. How­
ever, the head and neck trim lines will be 
determined by the physicist (we have radi­
ated through the negative mold and main­
tained accurate depth of penetration). Fi­

nally, trim the nose and mouth opening to a 
symmetrical square opening and apply 
masking tape over the outside of this 
opening. 

Prepare the quarter inch pressed board 
by applying masking tape over the holes on 
the rough side of the board (Figure 4). Place 
the board on a flat level work area which 
has been covered with paper. 

Locate the negative mold, head down, 
on the board, so that the head portion is at 
one end of the board. Put styrofoam blocks 
under the torso, lifting the mold high 
enough so that the nose will be well clear of 
the baseboard upon completion. Carefully 
align the transcribed laser reference line on 
the mold with the pressed board base, as­
suring these references are parallel from 
superior to inferior aspects (Figure 5). Then 
the parallel references are secured with 
styrofoam or wood blocks, and the nose 
clearance is re-examined. 

Construct a brown paper form around 
the head, neck, and upper shoulder area. 
Secure this form to the board with masking 
tape. Mix one-half to one quart of Kingsley 
foam and pour it into the molded area, and 
let cure (Figure 8). Once the head, neck, 
and shoulder area is secure, use styrofoam 
blocks to fill the large gaps between the cast 
and base, and pour one-half to one quart of 
Kingsley foam down the mid-line of the 
negative mold in three intervals. When this 
has cured, inject insulation foam in the 
gaps of the styrofoam. Prepare a paper 
form to surround the circumference of the 
negative mold and inject foam to fill the 



Figure 7. Masking tape applied to pressed board. 

Figure 8. Head/neck area formed to pour Kingsley Foam. Be certain that the parallel alignment between the mold 
and base board is maintained during this procedure. 

Figure 9. Entire mold 
formed with paper, 
and foamed. 



Figure 10. Lateral breathing hole must be clear to 
mouth/nose well at the level of the base board. 

Figure 11. Completed negative mold covered with 
stockinette. 

Figure 12. Nose/mouth well finished. 

form (Figure 9). Let this foam cure over­
night. If the patient is heavy or large, a final 
layer of Kingsley foam should be formed 
over the outer surface to insure rigidity. 

Trim the side walls of foam flat with a 
large skiving knife. The foam should ex­
tend no higher than the mid-frontal plane 
of the head, cervical, and superior shoulder 
level. Trim the foam as high as the plaster 
trim line for the torso. 

Cut through the masking tape and foam 
of the nose/mouth area by removing all 
foam material down to the pressed board 
base (Figure 6). This constructs a well 
within which the nose and mouth fit. 
Using the 4 centimeter hole saw, drill me­
dial and lateral breathing holes perpen­
dicular and centered in the transverse 
plane with the nose/mouth relief at the 
level of the pressed board (Figures 6 and 
10). 

Cut a length of stockinette which will 
cover the inside surface of the negative 
mold, and drape over the sides, two inches 
past the pressed board. Then cut this piece 
of stockinette length wise. 

Apply spray glue to the inside of the 
negative mold to which the above stocki­
nette is to be applied. At this time, smooth 
webril and add additional webril where 
necessary to fill gaps. Immediately apply 
flat stockinette at the center of the negative 
mold and work the fabric smoothly to the 
edges. Continue applying stockinette until 
the entire mold is lined (Figure 11). Strips 
of stockinette should be applied to the 
nose/mouth relief before the head is lined 
(Figure 12). Additionally, allow extra 

stockinette to drape over the distal edge of 
the torso. Glue perimeter flaps to side walls 
and to the underside of the board (Figure 
11). All glue must dry well before use of the 
mold by the patient. 

A foam pad is placed at the bottom of the 
nose/mouth relief (Figure 12). Foam sheets 
or blocks are cut to support the lower ex­
tremities. 



Figure 13. Patient in arm-out position being visually 
aligned. 

Figure 14. Patient in arm-out position with lead strip 
taped over spine for flouroscopic alignment. 

Figure 15. Patient ready for treatment (arms in posi­
tion). Note the three feather lines at the lower thoracic 
region and reference marks on the posterior and lat­
eral skull. 

The completed appliance is placed on the 
simulator for final patient alignment. The 
patient should be instructed to lie straight 
down into the device, as this will achieve 
the best reproduceable alignment. If the 
patient enters by sliding up into the mold, 
displacement of soft tissue impedes proper 
alignment of the patient into appliance re­
liefs, resulting in poor reproduceable 
alignment. 

A light reference is then placed along the 
posterior mid-sagittal. Palpate the verte­
brae to ensure the laser is centered on the 
vertebrae. Shift the patient slightly to 
achieve a visual alignment (Figure 13). 

Next, medial/lateral laser quadrants are 
applied to the skull, usually on the ears, if 
the quadrants are similarly located on both 
ears. The patient's head is now visually 
aligned. 

Finally, the patient is fluoroscoped to 
substantiate vertebral and cranial linearity 
(Figure 14). If the fluoroscopic examination 
is satisfactory, the laser marks are trans­
ferred to the patient's skin as future refer­
ence coordinates. 

DISCUSSION 
Reproduceable alignment could not be 

achieved on one obese female patient with 
the standard procedure of incorporating 
her arms into the negative impression. 
Subsequently the procedure was modified 
by putting her arms outside the impres­
sion, elbows flexed and hands resting near 
the area of her ears (Figures 13 and 14). This 
allowed construction of the side walls to 
contact her thoracic and pelvic areas, in­
creasing control of her flesh and achieving 
satisfactory, reproduceable alignment. 

CONCLUSION 
Cranio spinal positioning devices are 

not new to the radiological treatment of 
ependymomas. However, such devices are 
not used in all facilities. Given the diffi­
culty of radiating such a large area while 
holding to precise parameters, it is sus­
pected that the limitation of adequate con­
struction technology precludes the use of 



positioning devices in some radiation fa­
cilities. Additionally, by taking the nega­
tive impression on a simulator and using a 
laser alignment procedure, an improved 
alignment technique has been incorpo­
rated into the present molding procedure. 
Segmenting the mounting procedure from 
the molding sequence is unique, allowing 
for a desirably shorter patient casting time, 
while giving the orthotist the latitude to 
more precisely mount the negative mold. 
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TECHNICAL NOTE: 

An Easy-to-Fabricate Modified Hip 
Disarticulation Temporary Prosthesis 
Michael S. Pinzur, M.D. 
Richard M. Sakols, C.P. 
Charles J . Lopez, Jr. , Prosthetist 
Phil Tirimacco, C.P. 
Helen Macie Osterman, M.S., R.N. 

INTRODUCTION 
Severe peripheral vascular disease, ma­

lignant tumor, or trauma occasionally re­
quires the performance of a very proximal 
lower limb amputation. When proximal 
amputation is performed in young people, 
it is expected that they will be able to am­
bulate with a prosthesis. Occasionally, 
however, the amputation surgeon is con­
fronted with the older patient who requires 
amputation at the hip disarticulation or 
proximal femoral level. When amputation 
is performed at this level, the prosthetic 
fitting is similar to the hip disarticulation. 
Waters, et. al . 1 have shown high energy 
requirements associated with ambulation 
at these high levels of amputation. Stan­
dard techniques are available to start the 
prosthetic fitting process in the young pa­
tient, 2 but these techniques are expensive 
and time-consuming to the prosthetist. We 
have recently reported the results of a sim­
ple fabrication technique for early-post-
surgical-prosthetic fitting of below-knee 
amputees. 3 The object of this paper is to 
present a simple system that can be used to 
fabricate a temporary prosthesis in this 
difficult patient population. 

TECHNIQUE 
When the surgical wound is healed or 

considered stable for weight-bearing, a 
"mini-spica" plaster cast is applied. Cot­
ton stockinette, stitched closed on the am­
putated side, serves as the interface with a 
1 /4" felt pad positioned around the waist 
and skived on all sides. The cast is made 
removable by splitting the contralateral 
suspensory limb and attaching two Velcro® 
closures (Figure 1). With the patient 
standing in parallel bars, a prefabricated 
plastic limb (STATLIMB, Kells Medical, 
Burr Ridge, Illinois) is attached with fiber­
glass casting tape. The plaster cast is rein­
forced with fiberglass casting tape to 
maintain strength and overall light weight. 
A rubber-soled shoe or cast-shoe is applied 
to the "foot" of the pre-fabricated limb, 
and immediate weight-bearing can be ini­
tiated (Figure 2). 



Figure 1. Front and side views of the Temporary Hip Disarticulation Prosthesis. The system uses a plaster 
"mini-spica" cast and a prefabricated plastic prosthesis attached with fiberglass cast-tape. 

Figure 2. (right) A patient standing with the tempo­
rary prosthesis. He was able to start gait training and 
proved that he was capable of ambulation with a hip 
disarticulation-type prosthesis. 
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3 DAYS TO REBUILD A LIFE! 
We rebuild lives. 
On t ime, o n spec. 
It's a tremendous 
responsibility. Planning 
must be meticulous, 
craftsmanship must be 
caringly executed, and 
quality control is critical. 
Yet, speed is important) 

Experience, then, is the key. 
For years, we at Sandberg 
Prosthetics have 
concentrated on just one 
thing: central fabrication 
of prosthetics. We have 
worked with virtually every 
need, including myoelectric 
prosthetics The unusual is 
often common place to us 
This experience expedites 
our services 
Many jobs are turned 
around in a day, others 
average three days. 

But always, quality is 
assured. Our products 
won't leave our lab unless 
we are certain they meet 
your specifications. 
Contact us for a price list 
or further information. 
Together we can help 
rebuild the lives of your 
patients. 
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Hybrid Carbon Composite 
Hybrid Carbon Composite has proven to be a versatile and useful material. 

Comprised primarily of high strength carbon fiber in thermoplastic acrylic resin, 
it can be used to stiffen and rigidity various molded plastic devices. Prefabri­

cated inserts are available for use around the ankles of AFO's and 
KAFO's. In addition full sheets in either 2 ply or 3 ply are avail­

able for Instance when custom inserts are 
necessary; either at the ankle or other 

locations in various orthoses and 
prostheses. 
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We Specialize In Specials 

What does your prosthetic facility d< 
confronted w i t h an unusual lower limb f i t t ing 
problem f equ Ir in g a special ft>ot? Vou call Kings-
ley Mfg. Co^mmh, r ^ company which has 
specialized in specials' since 1956. On special 
order, Klngsley can modify most of Its fine line 
of molded feet t o s a t i s f y l i M unusual prob­
lems. The more common special orders received 
at Klngsley Mfg. Co. on a regular basis are listed 
below—just part of an overall list which grows 
weekly. 

Sturdy Ti 
A foot w i t h extra sole r 
stlffer-than-normal toe resl: 

Special Lit 
Klngsley Mfg. Co. stocks lit 
Low Profile, Flattie and 
order, arty style of Klngsley f< 
as a l ltefoot. 

Special Lltefoot Thro ugh oi 
The normal Klngsley Lltefoot, wlth^BBlum 
heel density, may be ordered Lftefoot 
Throughout", so that it Is molded w i t h a soft 
heel. 

i m o l d e d 
Special Syme» 

Any style of Klngsley Sach foot can I 
In the Symes configuration. 

Solid Aluminum Keel 
Any Klngsley Sach Foot style can be molded 
w i t h a solid aluminum keel. V *S 

Plain Toes 
Any Kingsley foot normally supplied w i t h 
Natural Toes™ Is also available w i t h plain toes. 

Stainless Steel Symes Keel 
The normal aluminum keel reinforcement in the 
Klngsley Symes Foot can be molded w i t h a 
replacement stainless steel keel. 

Symes Without Wood 
The normal w o o d port ion of the Kingsley Syme 

keel can be omitted, leaving only the aluminum 
portion (or stainless steel. If ordered). 

Firm P o l * 4 ^ M j i 

sr-op Flatfoot cm be maffJerWIh an over-
a)lct>n«tyjlrrt' • to that, 6T normal molded feet. 

Special Heel 
Heel cushions are available In extra-soft, extra-
firm and solid-firm. 

Toe Break Variation 
ie toe lever arm can be altered by making the 

I longer or shorter than normal. 

Tiny Juvenile 
ley Juvenile Foot, w i t h plain toes, can 
lied shaped down to 10,11,12 or 13 Cm 

Solid Foam Foot 
Any Klngsley molded foot can be supplied 

t iout a keel. (This Special has been used for 
part applications; the absence of the keel 
fales tge prosthetist to cut the foot to any 

ion necessary.) 

"Keel Missing" Foot 
t normally molded w i t h a quick 

release Mel. After molding Is complete, the 
ke#V«ts removed leaving only the belt ing 
Imbedded In the foot and a void space instead 
of a keel. 

If theMst above offers a solution to one of 
youriP^cfaTproblems, or, you have a new prob­
lem for next weeks list, call and chat w i t h Bill 
McBeejWH* probably can help. Bill's staff Is 
hand picked to 'specialize In specials'. 

KINGSLEY MFG. CO. 
POST OFFICE BOX CSN 5010 

COSTA MESA CALIFORNIA 92628 
1'714 I 645-4401 • |800) 854-3479 

Cable Address: KINGFEET 
World's leading manufacturer of prosthetic feet w i t h Natural Toes" 
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' a l t D i s n e y W o r l d is the f i rst p lace 
w e th ink of w h e n s o m e o n e s a y s Or­
lando. Take an incred ib le j ou rney 
th rough t ime and space at the Epcot 
C e n t e r Future World a n d World 
Showcase. 
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C r o - M a g n o n A g e into t he C o m p u t e r 
A g e . You' l l a lso e n c o u n t e r preh is tor ic 
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wo r l d of M o t i o n , T h e L a n d , a n d Imag i ­
na t i on E p c o t ' s World Showcase 
l eads y o u o n a tou r of C a n a d a , 
Mex i co , J a p a n , C h i n a , F r a n c e , the 
Un i ted K i n g d o m , Italy, G e r m a n y , and 
the U.S.A. 

At D isney ' s Magic Kingdom, you 
can mee t M ickey , M inn ie , D o n a l d , and 
Goofy , strol l d o w n M a i n S t ree t , and 
boa rd a r u n a w a y m i n e t ra in for a har­
row ing r ide d o w n B ig T h u n d e r M o u n ­
ta in . 

T h e D isney World Village is the 
browser 's haven wi th ove r 2 0 bou­
t iques w h e r e ar t isans s h o w off their 
ski l ls. You can a lso d ine a b o a r d the 
E m p r e s s Lily R iverboat or ca tch a 
show on the Docks ide S tage . 

It takes at least th ree d a y s to exper i ­
ence all the mag ic of Wal t D isney 
Wor ld . Be a k id for as l ong as you want 
wi th a one day t icket, a th ree- or four-
day un l im i ted pas , or, if you ' re real ly 
h o o k e d , an Annua l Passpor t ! 

3c ) o k T o w e r G a r d e n s is o n e of Flori­
da 's mos t f a m o u s l a n d m a r k s . In the 
center of its 128-ac re g a r d e n s is the 
bell tower , bui l t of p ink a n d g rey marb le 
f rom Geo rg ia a n d c o q u i n a s tone f rom 
St. Augus t i ne . T h e tower h o u s e s 53 
bel ls, rang ing in we igh t f r om 2 7 p o u n d s 
to 12 tons . Hear the dai ly reci tal at 3 
p .m. and se lec t ions every half hour . 

National Assembly 

( c h u r c h S t r e e t S t a t i o n fulf i l ls the 
reveler 's w i ldes t d r e a m s of mer r iment , 
mi r th , a n d j oyous a b a n d o n m e n t to the 
g o o d l i fe. Th is histor ic b lock- long c o m ­
plex boas ts f ive separa te night spots , 
each w i th its o w n history and person­
ality. 

You c a n c h o o s e b e t w e e n Dix ie land 
jazz a n d can can dance rs at Rosie 
O'Grady's, wes te rn en te r ta inment and 
ba rbecue at Cheyenne Saloon, the 
aviator 's pub and res taurant at Lili 
Marlene's, bu rgers a n d boog ie at Phi-
neas Phogg's Balloon Works, f resh 
fruit da iqu i r ies and l ive folk mus ic at 
Apple Annie's Courtyard, or the An­
tique Depot & Gift Shop. If you can ' t 
dec ide o n one , visit t h e m a l l ! C h u r c h 
Street S ta t ion w e l c o m e s the y o u n g and 
o ld f r o m 11 a .m . to 2 a .m 

i l v e r S p r i n g s is the h o m e of the 
wor ld f a m o u s Glass Bottom Boats that 
gl ide y o u over the beaut i fu l crysta l l ine 
Silver River. T h e r iver is f ed by the 
wor ld ' s l a rges t g r o u p of a r tes ian l ime­
s t o n e s p r i n g s . S e e t he g i r a f f e s , 
c a m e l s , p e a c o c k s , l l amas , mou f l on , 
and d e e r r o a m i n g f ree ly a long t he r iver 
b a n k s . 

A l s o f e a t u r e d at S i lver Sp r i ngs are 
Deer Park, w h e r e g u e s t s c a n pet t a m e 
a n i m a l s ; Cypress Point, h o m e of the 
Rept i le Ins t i tu te ; a n d , for a c h a n g e of 
pace , t he Antique Car Collection, 
wh ich inc ludes the pr ice less boat-
s h a p e d Rump le r , a s tunn ing Deusen -
berg , a n d the wor ld ' s on ly Gay loard 
S p o r t s m a n . 

e n n e d y S p a c e C e n t e r is a fully 
opera t iona l base o p e n to the publ ic for 
tours . At its Spaceport Visitor's Center, 
you can s e e a M o o n Rock , a Lunar 
Rover , and a V ik ing Spacecra f t . 

T h e Cente r g ives two 2-hour tours : 
the histor ic " B l u e Tou r " of C a p e Ca ­
navera l Air Force Sta t ion , a n d the " R e d 
Tour " wh i ch cove rs the ent i re Center . 
Don' t be su rp r i sed if you c o m e across 
an al l igator or deer on the tours be­
cause the Cen te r is a lso a wi ldl i fe 
refuge. 

Wo o m e t c o F l o r i d a C i t r u s T o w e r 
wil l thri l l you w i th a pano ram ic v iew of 
17 mi l l ion c i t rus t rees, rol l ing hi l ls, and 
spr ing f ed lakes . 

a n a d u is the h o m e of the fu ture! 
Cross the th resho ld of t ime in the 21st 
century h o m e of 15 r o o m s w i th scu lp­
tu red wa l l s and c o m p u t e r cont ro l led 
gadget ry . 

6* ' h o p p i n g at the Quality Outlet 
Center wi l l sa.ve you 25 -75 percen t on 
brand n a m e p roduc ts . C o r n i n g , Pfaltz-
graff, M i kasa D inne rware , Grea t West ­
ern Boo ts , Fos tor ia G lass , Crysta l 
Works , Accen t s In ternat iona l , and Ele-
g a n z a are a m o n g the 70 fac tory out let 
s tores at the Out le t Cen te r . 
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paying more attention to 
prostheses cosmetics... 

^ ^ ^ ^ 

IPOS successfully 
pioneered and 
developed a better 
fitting, lightweight 
modular system 
fitting, lightweight 
for geriatrics. 

Sure, cosmetics are important and we have never overlooked that 
aspect, but all of our research efforts have concentrated on developing a 
better technology for prostheses fabrication. 

Out of our research came the world's first lightweight titanium knee 
joint which features the centre of axis posteriorly positioned offering ease 
of alignment and greater stability. 

IPOS also developed and refined the revolutionary, flexible socket 
cradle. While no prostheses is truly comfortable, we have been able to create 
a technique in fitting AK amputees' prostheses that actually does give a 
greater degree of wearer comfort. 

IPOS technology has resulted in an AK prostheses that is extremely 
strong and lightweight. In fact, the IPOS "Flex-Socket" geriatric light pros­
theses weighs barely more than 4 lbs. complete. 

IPOS technology will always stand above the rest in both product and 
technical back up. 

IPOS USA 
155 Portage Road 
LEWISTON, N.Y. 14092 
1-800-626-2612 

IPOS CANADA 
7 Boswell Street - Box 321 
SIMCOE, Ontario N3Y 4L2 
1-800-265-8033 

IPOS Gmbh & Co. 
Postfach 1845 
2120 Luneburg 
WEST G E R M A N Y 



ADVANCE REGISTRATION FORM 

AOPA 1986 NATIONAL ASSEMBLY 
Marriott Orlando World Center 

Orlando, Florida 
November 4 - 9 

Please refer to ins t ruc t ions on back be fore c o m p l e t i n g this f o rm M a k e c h e c k payab le a n d mai l to : AOPA Nat iona l 
A s s e m b l y , 7 1 7 Pend le ton St reet , A l e x a n d r i a , VA 2 2 3 1 4 I n d i v i d u a l s n o t r e g i s t e r e d b y O c t o b e r 24 , 1986 m u s t 
r e g i s t e r o n - s i t e . 

A. BADGES: O n l y o n e i n d i v i d u a l m a y r e g i s t e r p e r f o r m . (P lease pho tocopy as n e c e s s a r y ) 

N a m e and tit le as you w o u l d l ike it to appear on badge : 

N a m e of F i rm. A d d r e s s , P h o n e Number 

B. REGISTRATION: (Advance reg is t ra t ion inc ludes en t rance to exh ib i ts , scient i f ic sess ions , Early Bird Recep­
t ion, Conc lud ing B a n q u e t ) P lease note that on-s i te regis t rat ion and funct ion fees wil l be h igher than advance 
regist rat ion and func t ion fees 

C O S T 

Emp loyee of A O P A - m e m b e r f i rm @ $245 
Emp loyee of n o n - A O P A - m e m b e r f i rm @ $320 
E m p l o y e e of A O P A - m e m b e r exh ib i to r f i rm* @ $ 1 2 5 
E m p l o y e e of n o n - A O P A - m e m b e r exh ib i to r f i rm* . @ $ 1 9 5 

"For each booth purchased, an exhibiting firm recieves two complimentary registrations. 
Complimentary registration does not include tickets to the Early Bird Reception or the 
Concluding Banquet Please mark NA in "cost" space if your registration is complimentary 

S p o u s e / C h i l d ove r 18 @ $ 1 2 5 
N o n - m e m b e r Phys i c ian @ 5300 
" S t u d e n t @ $ 4 0 
* * E m e r i t u s Prac t i t ioner & S p o u s e O R Ch i l d u n d e r 18 F R E E 

" T h e s e registrations include entrance ONLY to the exhibits and the scientific sessions. 

C. ADDITIONAL FUNCTIONS: (A reg is t ra t ion b a d g e is requ i red for e a c h p e r s o n us ing a func t ion t i c k e t ; 

C O S T 

Golf T o u r n a m e n t — a d v a n c e registration only ( M o n d a y ) , . . 
Tennis T o u r n a m e n t — a d v a n c e registration only ( M o n d a y ) 
Early B i rd R e c e p t i o n ( T u e s d a y ) 
P res iden t ' s R e c e p t i o n ( W e d n e s d a y ) 
Sea Wor ld S h o w / L u a u D inner (Thu rsday ) 
B P D C Tax Seminar (Thu rsday and Fr iday) 

First pe rson f r om a f i rm 
Add i t iona l pe rsons f r o m a f i rm 

Cypress G a r d e n s (Fr iday) 
Adu l t 
Ch i ld 

Ladies Auxi l iary Breakfas t (Saturday) 
A B C Repor t L u n c h e o n (Saturday) 
Conc lud ing Banque t (Sa tu rday) 

N U M B E R 
X $ 50 
X $ 25 
X $ 15 
X $ 22 
X $ 40 

X $125 
X $100 

X $ 36 
X $ 30 
X $ 15 
X $ 17 
X $ 45 

If p o s t m a r k e d b y O c t o b e r 2, 1986, s u b t r a c t $ 1 0 . 0 0 f r o m t o t a l 

ADD AMOUNTS ENTERED IN SECTIONS B AND C 
AND ENTER TOTAL AMOUNT DUE AND ENCLOSED $ 

TOTAL 



REGISTRATION INSTRUCTIONS 

1) C a n c e l l a t i o n P o l i c y — N o r e f u n d s o r e x c h a n g e s w i l l b e m a d e a f t e r O c t o b e r 2, 1986. 

2) R e g i s t r a t i o n f o r m s m u s t be a c c o m p a n i e d by p a y m e n t in ful l in o r d e r to be p r o c e s s e d . T h e r e wi l l be no 
p o s t - A s s e m b l y i n v o i c i n g . 

3) Pa id reg is t ra t ions p o s t m a r k e d by O c t o b e r 2, 1986 a re ent i t l ed to a $ 1 0 00 d i s c o u n t . 

4) R e g i s t r a n t s are r e s p o n s i b l e for m a k i n g thei r o w n hote l r e s e r v a t i o n s u s i n g t h e Mar r io t t O r l a n d o W o r l d Center 
r e s e r v a t i o n c a r d . In o r d e r to g u a r a n t e e r e s e r v a t i o n s , this c a r d m u s t be r e c e i v e d at t h e hote l by O c t o b e r 12, 
1986. 

5) E m e r i t u s p r a c t i t i o n e r s a n d thei r w i v e s , as w e l l as all c h i l d r e n u n d e r 18 are en t i t l ed to a f ree b a d g e w h i c h 
a l l o w s a d m i t t a n c e to the Sc ient i f ic S e s s i o n s a n d the E x h i b i t s . F u n c t i o n t i c k e t s m u s t b e p u r c h a s e d 
s e p a r a t e l y . 

A m e r i c a n Or thot ic a n d Pros the t ic A s s o c i a t i o n 
7 1 7 P e n d l e t o n St reet 
A l e x a n d r i a , VA 2 2 3 1 4 

(703) 8 3 6 - 7 1 1 6 



The sweet spot is even sweeter, 
when the sore spot is covered with 
AMP-AID. 

A p r e v e n t a t i v e sa lve t o be used on a r e a s 
that may b e c o m e i r r i t a t e d due to wearing 
a p r o s t h e s i s , playing golf , t e n n i s , jog­
g i n g , h ik ing , e t c . 

Use a t the f i r s t s ign of r e d n e s s . 

F o r an e x i s t i n g skin i r r i t a t i o n or 
d i s c o m f o r t , AMP-AID g i v e s added 

c o m f o r t and p r o m o t e s hea l ing 
while a c t i v i t i e s a r e c o n t i n u e d . 

The a m p u t e e is e n c o u r a g e d 
to c o n s u l t the P r o s t h e t i s t 
if the i r r i t a t i o n p e r s i s t s . 

AMP-AID IS DISTRIBUTED BY: 
Kingsley Mfg. Co. 
Knit-Rite Inc. 
Ohio Willow Wood Co. 
PEL Supply Co. 

S U P P L Y C O . 
4666 Manufacturing Rd. 
Cleveland, Ohio 44135 
Phone: In Ohio, 8 0 0 • 3 4 5 • 5105 
800 • 321 • 1264 
Orthotic & Prosthetic Parts & Supplies 
Paul E. Leimkuehler, C P . president 



BOOK REVIEWS 
Charles H. Pritham, C.P.O. 

Physical Fitness: Sports and Recreation for 
Those With Lower Limb Amputation or Im­
pairment, Bernice Kegel, R.P.T., VA De­
partment of Medicine and Surgery, Re­
habilitation R&D Service 

This is the first of a series of "Clinical 
Supplements" that the VA proposes to 
publish about selected topics in rehabili­
tation. The goal is to present in some depth 
what is currently known about a given 
subject area, and what is of clinical rele­
vance. 

The current volume includes an exhaus­
tive variety of material about a wide range 
of activities and modifications and devices 
to facilitate participation in such activities 

by those with lower limb amputations and 
similar involvement. It should be borne in 
mind that no attempt is made to offer 
suggestions for whom such activities 
might not be advisable. The purpose of the 
book, rather, is to suggest what the pos­
sibilities might be. It is perhaps best con­
sidered as a resource guide to be used in a 
discussion with the patient. It should also 
be borne in mind that some of the devices 
and adaptations are not commercially 
available and would have to be produced 
locally by the prosthetist, or are manufac­
tured abroad and not sold by any dis­
tributor in the U.S. 



New Products 

New Product for Treatment of Hip Dysplasia 

The Dynamic Hip Splint provides physi­
cians and rehabilitation professionals with 
a method of controlled mobility for the 
treatment of congenital hip dysplasia. 

The Dynamic Hip Splint utilizes the 
unique Dynamic Hinge, which permits 
active motion within desired limits. It is 
most effective in the initial treatment of the 
stable (nondislocated) hip that requires 
acetabular remodeling, or for the retention 
phase of treatment for hip dislocation, after 
stable reduction is achieved. The Dynamic 
Hip Splint provides a viable alternative to 
plaster casting. 

The Dynamic Hip Splint is easy to 
handle and apply, thereby offering im­
proved parent compliance. It does not re­
strict the parent's ability to interact with 
the baby and allows for easy bathing and 
diaper changing. Made of soft polyethyl­
ene with padded edges, the Dynamic Hip 
Splint is easy to clean and adjusts for pa­
tient growth (one size fits birth to nine 
months). 

For additional information, contact 
Camp International, Inc., 109 W. Wash­
ington Street, Box 89, Jackson, Michigan 
49201; 800-492-1088. 



A Micro-Processor Controlled 
Stair-Climbing Wheelchair 

The Mulag® Rollsteiger is a new kind of 
vehicle for the disabled, which allows more 
opportunities for independent mobility. 
One of its features is a stair-climbing 
mode, which allows the vehicle to suc­
cessfully negotiate a gradient of up to 35°, 
according to the manufacturer's literature. 

The chassis is constructed of a corro­
sive-resistant, structurally rigid, light 
alloy. Its wheels are made of vulcanized 
rubber, bonded to cast aluminum rims, 
and the traction belts are also made of vul­
canized rubber, over steel bands. The Roll­
steiger is 47 inches long, 27 inches wide, 43 
inches high, and weighs 400 pounds. 

The Rollsteiger Type I is powered by four 
12 volt batteries, which drive a one horse­
power engine. The batteries require re­
charging every 18 miles, or 3-5 hours of 
driving time. In its level surface mode, the 
Rollsteiger can reach speeds of up to four 
miles per hour. All functions, including 
steering, are contained in a single control 
panel, which may be mounted on either 
the right or left armrest. The Rollsteiger has 
three separate braking systems, designed 
for safety. 

For more information, contact: Dory 
Corporation, 2522 S. Lima Street, Aurora, 
Colorado 80014; tel. (303) 695-1905. 



A Convincing Rehabilitation 

Rehabilitation of the amputee patient requires a team approach. 
Interdisciplinary cooperation within the rehabilitation team is the basis for a 
successful prosthetic fitting. 
OTTO BOCK joins this team effort by developing up-to-date techniques, 
materials and components. 

ORTHOPEDIC INDUSTRY INC. 
UNITED STATES OF AMERICA 

4130 Highway 55 
MINNEAPOLIS/Minnesota 55422 
Telephone (612) 521-3634 
Telex 2 90 999 

rc, OTTO BOCK 12.1985 



Classified Ads 
In order to properly calculate the number of words in (and the cost of) a classified advertise­
ment according to the method used by AOPA, the advertiser should do the following. Add 
up every character in the ad, including commas, hyphens, etc. Divide the sum by five (we 
consider a word to consist of 5 characters) to find the total number of words. Then figure the 
cost based on these rates: MEMBERS—first 30 words $32.00. Each addiitonal word $1.50. 
NON-MEMBERS—first 30 words $78.00. Each additional word $4.00. Responses to AOPA 
Box numbers are forwarded unopened free of charge. Advertisements are to be paid in 
advance. Checks should be made payable to AOPA. Send to AOPA, 717 Pendleton Street, 
Alexandria, VA 22314. No classified ads will be taken by phone. 

STAMP Prosthetist—Career position as an 
integral member of a multi-disciplinary 
amputation program utilizing immediate 
post-operative prosthetic management. 
Daily contact with leaders in the field of 
amputee patient care/research/education. 
Two fully equipped labs staffed by three 
certified professionals addressing a chal­
lenging and appreciative patient popula­
tion. Our 340 bed acute care facility over­
looks the beautiful San Francisco Bay Area, 
an exceptional cultural and recreational 
environment. This position provides ex­
cellent health care and vacation benefits. 
Interested individuals should submit a 
resume defining experience and education 
to: VA Medical Center, 4150 Clement Street 
(662/05), San Francisco, CA 94121; (415) 
750-2107. U.S. Citizenship required. EOE. 

CO or CPO: The University of Washington 
Baccalaureate Prosthetic-Orthotic Program 
is seeking an instructor. Duties also in­
clude patient care and clinic management. 
Send resume to: 

Al Dralle, CPO 
Rehab Medicine RJ-30 
1959 NE Pacific Avenue 
Seattle, WA 98195 

PROSTHETIST 
Certified or Board Eligible. Progressive of­
fice in Midwest city of 100,000. Opportun­
ity to attend clinics and work in satellite 
office. Negotiable salary and additional 
benefits. All replies held in strict confi­
dence. Interested applicants send resume 
to: AOPA Box 48603, 717 Pendleton Street, 
Alexandria, VA 22314. 

CO or CPO or Board Eligible 
Imemdiate opening for a dynamic indi­
vidual interested in working at a new facil­
ity in Elmira, New York. Duties would in­
clude evaluating, fitting and fabricating 
orthotic and prosthetic devices. Interested 
applicants contact: 

David R. Sickles, C P . 
Creative Orthotics & Prosthetics, Inc. 
550 E. Church Street 
Elmira, NY 14901 

ORTHOTIST | 
- r 

Modern 150-bed health care, re­
search and rehabilitation center 
located in Westchester County (25 
miles from Manhattan) has imme­
diate opening for Certified Ortho-
tist. Experience desired. Must be 
talented in fabrication and com­
mitted to patient care. Outstanding 
career opportunity with dedicated 
staff and excellent compensation 
package. Send resume to: Per­
sonnel Department, The Burke 
Rehabilitation Center, 785 Ma-
maroneck Avenue, White Plains, 
NY 10605. Equal Opportunity Em­
ployer m/f. 

a The Burke 

I S S L Center JM 



Outstanding oppor­
tunities are available at 

our major NYC orthopedic 
voluntary teaching hospital, the 

orthopedic and rheumatic 
disease service of the New York 

Hospital-Cornell Medical Center. We are 
conveniently located on the East Side of 
Manhattan. The professionals we are seek­
ing must enjoy the challenge of diversity. 
Our patient population includes extensive 
pediatric and geriatric prosthetics as well as 
sports medicine and operating room 
patients. 

CERTIFIED PROSTHETIST-
ORTHOTIST 

Career growth opportunity for professional 
with BS degree, certification in Prosthetics 
and Orthotics, plus 5 years' experience. 
This leadership position requires a 
demonstrated record of supervisory and 
management abilities. 

SENIOR CERTIFIED 
PROSTHETIST 

To qualify, the successful candidate must 
have a BS degree, certification, 5 years' ex­
perience in all areas of prosthetics, including 
managerial skills. 

We offer a highly professional atmosphere, 
medical inservice training, a fully equipped 
hospital on-site technical area, excellent 
salary commensurate with experience and 
comprehensive benefits program including 
tuition reimbursement. 

Interested candidates should call 
White, Employment Manager < 
(212) 606-1118 or send resume 
to the Personnel Department 

5 3 5 E a s t 7 0 t h S t r e e t 
N e w Y o r k , N.Y. 1 0 0 2 1 

H08PIT8L 
OR s p e c i a l 

URGBRy 
an equal opportunity employer 

Orthotist, Certified or Board E l ig ib l e -
Good salary and benefits, permanent po­
sition, requires some experience in bracing 
scoliosis and post operative spinal fusion. 
Contact: Isidore Zamosky, Inc., 608 S. 
Main Street, Spring Valley, NY 10977; (914) 
352-2148 or 352-2397. 

MUST SACRIFICE 
Well established 14 year old Orthotic facil­
ity in northern Arizona mountains. Large 
territory offers excellent opportunity for 
the right person. 

Medical Engineering 
206 West Hunt 
Flagstaff, AZ 
(602) 779-0220 

Prosthetic Technician 
Immediate opening available. Salary 
commensurate with experience. Benefits 
include full health plan for employee. 
Profit sharing available. 

Dorsch Prosthetics and Orthotics 
109 East 29th Street 
New York, NY 10016 
(212) 683-2485 

Contact: Mrs. Marita Dorsch Carozza 

Established Orthotic Facility for Sale. Na­
tional Capital location offers excellent op­
portunities for right person(s) or Co. Reply 
to: Progressive Orthopaedics P/L, Unit 6 
Bowman Street, Macquarie A.C.T. 2614 
AUSTRALIA; (062) 516-695. 

CP or CO 
Certified or Board Eligible. Immediate 
position open in progressive, estab­
lished office in the Midwest. Duties in­
clude patient management of all ages in 
office, hospital, and clinic settings. 
Technical staff management may be re­
quired. Excellent opportunity for the 
right person. Attractive salary; liberal 
fringe benefits. Serious individuals 
only. Send resume to: ALO of Urbana, 
Inc., 806 W. University Avenue, Urbana, 
IL 61801. 



CHIEF ORTHOTIST 

Orthot ics -
Prosthet ics 

Division 
Director 

T h e University 
of Michigan 

Medical C e n t e r 
The University of Michigan 
Medical Center is seeking 
candidates for the newly created 
position of Division Director of 
Or thot ics and P ros the t i c s . 
Candidates should desire to make 
a major contribution to the 
profession in an academic center. 
Orthotics and Prosthetics is a 
division of the Department of 
Physical Medicine and Rehabilita­
tion, an academic department of 
the University of Michigan Medical 
School. The Division is located in 
the new University Hospital 

The responsibilities of the Director 
include the administration and 
supervision of a full range of 
clinical services, research and 
educational activities. Candidates 
must possess a C.P.O. (or 
C O . / C P with equ iva l en t 
experience) with a minimum of 4-5 
years of professional experience 
including progressive supervisory 
and management responsibilities. 
An advanced degree is desirable. 

Inquiries or resumes may be sent 
to: Sarah Albr i t ton , Employment 
Representative, The University of 
M i c h i g a n M e d i c a l C e n t e r , 
Department of Human Resources, 
NI8A05 300 N. Ingalls, Box 0418, 
Ann Arbor, Ml 48109. 

i n i v e r s 1 o f IS? 1VEDIG\L 
MICHIGAN P i C E N T E R 

ROYAL CHILDREN'S HOSPITAL 
Flemington Road 
PARKVTLLE, VICTORIA, 
AUSTRALIA, 3052 

We are seeking a suitably qualified ortho-
tist to manage a dept. of 18. The candidate 
must possess a comprehensive knowledge 
of orthotics and have skills to communicate 
effectively. Responsibilities include re­
cruitment of staff, delegation of duties, 
supervision of students and routine man­
agement procedures. Reply to the Person­
nel Manager by 1/9/1986 with resume and 
references. Direct enquiries to Mr. P. Wil­
liams, Chief of Surgery. 

CERTIFIED PROSTHETIST ORTHO­
TIST: Needed with clinical and fabrication 
experience. Competitive salary and bene­
fits. Send resume and salary requirements. 
All replies considered confidential. 

Texoma Health Care Center 
120 S. Crockett 
Sherman, TX 75090 

Immediate opening for experienced CPO 
for modern facility to manage or for possi­
ble partnership. Reply to Pete Allen, Bir­
mingham Limb & Brace Co., 3020 4th Ave­
nue South, Birmingham, AL 35233. 

SEEKING C P . OR BOARD ELIGIBLE to 
fit, fabricate, attend clinics, and patient 
management. Send resume to: Advanced 
Orthopedic Lab Inc., 22100 Coolidge, Suite 
6, Oak Park, MI 48237. 

A Non-Discriminatory Affirmative Aclron Employer 



CERTIFIED ORTHOTIST—The Univer­
sity of Kansas Medical Center has a posi­
tion available immediately for Certified 
Orthotist. Position offers/requires partici­
pation in a variety of specialty clinics: 
Muscular Dystrophy, Spina Bifida, Cere­
bral Palsy, as well as treating patients re­
quiring a broad spectrum of orthoses. Po­
sition also offers excellent working profes­
sional relationship with physicians and 
other allied health team members, a neat 
and clean working environment and ex­
cellent fringe benefits. Send resume t o : 
Paul Trautman, CPO, University of Kansas 
Medical Center, 39th & Rainbow Boule­
vard, Kansas City, KS 66103; (913) 588-
6548. An Equal Opportunity Affirmative Ac­
tion Employer. 

The University of Wisconsin Hospital and Clinics, an internationally recognized, 
major medical center located in Madison, Wisconsin, is seeking a Certified 
Orthotist as Director for its Orthotics Department. 
We offer a highly professional atmosphere, excellent salary commensurate with 
experience, a comprehensive benefit program, and a fully equipped laboratory 
The position offers opportunities for clinical practice, management, program 
development, and teaching. 
The Director will be responsible for providing overall leadership and manage­
ment to a well-established and recognized Orthotics department. Specific 
activities include management of patients, staff training and supervision, pro­
gram management and development, and teaching. 
Candidate should have a Baccalaureate degree and certification in Orthotics with 
additional experience and interest in Prosthetics desirable. A minimum of 
2-3 years of clinical and management experience required with additional back­
ground in training and marketing preferred Submit resume to: 

D i r e c t o r o f O r t h o t i c s 

James McCormick 
Administrator, Rehabilitation Center 

600 Highland Ave., E3/354 
Madison, WI 53792 
Equal Opportunity Employer M F 

| g | Hospital & Clinics 



Central Fabrication 



THE SEATTLE FOOT™... 
the foot with a natural 
spring in its step! 
A desire to improve the quality of life 
enjoyed by amputees, combined 
with a recognition of the 
limitations imposed by conventional 
orosthetic feet, brought a team of 
aerospace engineers, prosthetists, 
'ndustrial designers and physicians 
together in Seattle. The result? 
THE SEATTLE FOOT1" Quite 
'ilerally a giant step forward for 
'ower extremity amputees 

THE SEATTLE FOOT" has the features 
that amputees and prosthetists deserve 
Dynamic... a Duponl Delrin" keel stores 
and releases energy with each step to 
supply natural lilt and thrust 
Specific... available with a range of keel 
spring-rates to provide optimum energy 
storage for each amputee's body weigh! 
and activity level 
Cosmetic... made from life-cast molds to 
achieve a new level of loot cosmesis 
Includes split between great and second 
toe 

Versatile... beneficial lor amputees of all 
ages, activity levels, and types including 
BK, AK, and Bilateral 
Compatible... can be lit to new or existing 
Bndoskeletai or exoskeletal prostheses 
jsing conventional techniques 
Tested... developed with input from over 
300 evaluation amputees. 
Supported... covered by a full year of 
•/arranty and an optional trial exchange 
urogram 

L J n i: m W s l ryyrf THE SEMKt FOO 
iL-'--e.T.v sr. a'.- • o e " . : 
kflwrf motor a-ttntvton 
'Met and Instrument Development 
161 Poplar Place South 
ieattie Washington 98144 
206)325 0715 
itstnOuted by Southern Prosthetic Supply 



S e p t e m b e r 6, 1986 
9:00 a . m . - 5 : 0 0 p . m . 

BUSINESS 
H o l i d a y I n n C r o w n e P l a z a 

L o s A n g e l e s , 
C A L I F O R N I A 

BPDC encore presentation 
By popular demand, this will be the fourth presentation of the one-day "Business Survival" 

seminar presented by the AOPA Business Procedures and Data Committee (BPDC). 
Member response from the previous "Survival" seminars was extremely positive as shown by 

the comments below: 
"Some of the information gained can be implemented immediately" 
"Presentations on diversification and cost containment were excellent" 
"Good ideas on videos, billing, and communication with patients" 

The seminar will be led by Don Hardin of the BPDC. Speakers include John Ficociello, CPO, 
Jack Gold, CPO, and Robert Manfredi, Sr., CPO. 

Topics will include: 
State Organizations 
Video Education 
Counselling 
Combatting Competitive Influences 
Cost Containment 
Selling Custom vs. Prefab 
Loyalty 

Multiple Locations 
Public Relations 
Transportation 
Resident Indoctrination 
Diversification 
Investing Wisely 

Hotel Reservations: reservations must be made not later than August 22, 1986, by calling the 
hotel directly. Guaranteed rates for meeting participants are $65.00 for a single room. Double 
rooms are also available. The Crowne Plaza is located in close proximity to the Los Angeles 
International Airport. 

HOLIDAY INN CROWNE PLAZA 
5985 Century Boulevard 
Los Angeles, California 90045 
(213) 642-7500 

Seminar Reservation Form 
"AOPA BPDC Survival Seminar" 

Name (last, first, m.i.) CO CP CPO 

Street Address City State Z.p 
$ 95 00 Registration Fee for AOPA Members—includes lunch 
$150.00 Registration Fee for Non-AOPA Members—includes lunch 

Make Check Payable to: American Orthotic and Prosthetic Association 

Mail to: AOPA 
717 Pendleton Street 
Alexandria, Virginia 22314 



Prosthetic Socks Since 1923 By KNIT-RITE 

The PP//L 

May B e Worn As A • Liner • S p a c e r • Filler 

CUDDLY 
SOFT 

Accommodates Volume Change-
Worn alone or in combination with 
other socks 
Polypropylene fiber wicks moisture away from 
skin through Soft-Sock to Super-Sock, cotton 
sock, Orion/Lycra Sock, sheath, or any combina­
tion of these. The skin remains drier and more 
comfortable. Soft-Sock feels soft and cuddly worn 
next to the skin. 
Lightweight, with just enough Lycra® to provide 
the stretch needed for excellent fitting qualities.. 
Eight sizes are all that are required to fit with 
most regular sock sizes. (#A through #4 or #5). 

Your Patient Benefits When You Specify the 
KNIT-RITE SOFT-SOCK® and Companion 
Products. 
• S U P E R - S O C K * 1 0 0 % f i ne v i rg in w o o l easy ca re p ros ­

thet ic s o c k resists s h r i n k a g e and fe l t i ng . Cons is ten t 
t h i c k n e s s t h r o u g h its l i fe. 

• T h e K N I T - R I T E P R O S T H E T I C S H E A T H ™ — S t r e t c h e s 
for t he bes t f i t . 

• P R O S T H E T I C a n d O R T H O T I C S O C K S in o ther f ibers 
i nc l ude S u p e r - S o c k 8 , " O l d - S t y l e " woo l , Orion/Lycra®, 
Polypropylene/Lycra®, C o t t o n , S i l ko lene. 

• T H E N E W KNIT-RITE S T U M P SHRINKER™—Taper knit 
fu l l f ash ion s e a m l e s s cons t ruc t i on i nsu res bet ter c o m ­
press ion at t he very toe e n d a n d p r o p o r t i o n e d c o m ­
p r e s s i o n , m o r e dista l a n d less p rox ima l . 

Available from Prosthetic Facilities Nationwide 

2 0 2 0 G R A N D A V E N U E • PO. B O X 2 0 8 • K A N S A S CITY, M I S S O U R I 64141 N 
(816) 221-5200 • T O L L F R E E (800) 821-3094 • TWX#9107710513 • C A B L E C O D E : KNIT-RITE 



American Orthotic and Prosthetic Association 
717 Pendleton Street 

Alexandria, VA 22314 


